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LQJdoll qJcnMjD 






U9JLU4JI fLuog 

135 «Ji.UioJI -ULC qiiugj 
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gjojlDI lUosJI 

oJlJojjuuJI «uJLall igLoci U'S LPgiJI 

169 

jjiibzJI (JjaiJI 
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>iiL£ a:ibJI Li vo oJI 

gLsLxjbMI go 6>oljDLaJI 
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jxLc uLUI iJjmill 

ojJLfJI ajUojuuLjJi 
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jjIjlc ulIIiJI 
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clojIAJI 

gauUojJUU 


ulixilg^iJI 


tiJgoJJ oiinUD 


*1—OJLP' iJ^ 

Jl 1 _ P^SJlo _ '^^3 < 0 ( pffl.oJI o\ if) ij 

•« •* 

^ ft * 

^Js- fj£> 4I9jJtO —«;5 ij U J5 ^—Lsul j) 
I Job ^jl_!> Laj?t_(i .ijL_1ojn*JI 

LaIp LjLS d _SjfvS (J-xxC- 

^bJLc-) d_oJutl l3I^£?iJI (jl jfc_S^l 

(jl Lo jIjl^ I_o (oLj^SLII 

•4 

<JL)Jli>JI J—ai3t]| IJuii d.A^I 

i^Jiil OLco JlSJ ^jlj-o-I_wL) 

y 4 jL& OjLjif'lj (jaLoI 

L^LmJI ujIs 2 -j _«i! Ijl>! ,jS^ y 

jiy .Jtc>-i 3 j-^ L?—^ 3^ (Jlp-i^ loby j_o-«3 

ft ft ft '** 

(3 5>s3 ,^1 Jl (J—c- 

•• •• ’’ J. 

j- 0 ^ cLl&J^ ^ J fl y^i>jLU 

d. ^J| Lo l qI 

0 I 3 J—Ufcj <iUi JAi Jj:>yi C-bLptil j-«a Ca^j^ 
dSjSzj y L 03 43yu I_I JwoQI ^^ 0 ) l^J_ iAJLA - 

jfljzj (JjUaljl 3 O-Jiy J_flJ .jUs^vtJI (J—£■ 

.Jh 111 iisyji oL^Loii 


ij] ' ^jLfljl» 

3_!> '^l d_Ijlfi JI3 -t~. tjla 

(jL (J I^PlAu_«l 

i 53 jl 





uLb>jujJi ul^9J 


I JrtJjj (jl ^3^ •OJj^ (^ydL^j ^L_lll m >a 93 

JjL^j tjs' djllj t^h^xA Obbl&A «ljj^)l ^^4^5 C>A jr^^l (^5^^ frU.1«JI 

<(^ 5^1 ^—^3 * 14 !^ 5 ^ 4 -Jp 3 lfn^il ^ 4 —iu> 1^3 <(j 3 jfv —^^1 JL-jjJI 

03J3 <WL^b 4 a_ 4*»5^3 < Jijb J3P-5 (ijL-«4;3l yjis 

(j^ls fjaJS^ IjljLqI^ (jjMiAi fl i i i^ <0^3^ ^3^3 *J3 

jyu^3 tjhjif Ji«3 03*^ ols <di!'^3* '^J3 ‘Jijj3* “4;* 

‘C!H 5 ^ iJi— ^j^3J3 ‘OJS^ 03 ^— 1*13 


0**3yj ‘UU^j Wli ‘6>--^5^ <J3^^ t S ,, „u i,i ,a * j ljij 

cC*jl3 ^3 <g^);_Jjl3 C»>J3J3 H Jg -3S ^jX^JL^ 0**^J^3 « < ‘) 3j 

oJl0cIj <^^3 4.fca.,l,C- 500 (3^ ^I 0^?i7 «)l Jl^ dJi53 .6^>{J 


.Olyi^lptil Cj^ 09-3 cjU^r^l (3^ 

jiuQl3J^] ijL. 2 a 1 s 3 tj j^L^I OsJjb 0^33! Jl -93 

i3^>ffl ^ C^jr^litl OLe3isL^I ^ 3 ^ JuJLsil ^a 

J 3 S Cujt 3 Lo 3 iSJ^^ C>^ .ol::^) jL-o L^b^l i 3 -j 8 


4 aAaj^I 1 ^^13 c^3^ia_ i 3 4 ^L> J_o£- 4 _^33 33.1AM ^ ^U_uJb 

i. 7 ^ 5 ^ (JI3 ^ ^1 ^ ^ 5^15 .jlis juJ\ i^l—poy 4 

( 35 A |^^^3 Jl^jJuA <f} 3 L.jo ^^ 4 ^ < 3 ^ cU^oL-PO^ 4„,.,<,y,AJ^I 


dUiS3 .|Jb33Ji3 4 j^3 (J dApiJAll ^1^1 )53JL«J1 33AapJ (^ 

^ ^L^..ufcU 4 ajL6-*J1 '4.^sa>^3 ( 3 bAA^b ^^jc_Jdl 


c^LpJI JxjzJI (3 JaaIIj Of^ LoJuk £'3 .i_fe 3 A.taa (^^1 OUbciJI 33 . 1 APO 

^ ^3*3 QaL^M «3^b ^ib3i5i^^ 4.fl-MA ^3 a oh^J3^ '•^iAi^ 

:4j3Lo3 1 JI 3 4J| jSL-jSJb 4^3 j1 hjb ^313 -SjSLil (53^31^ (J^ 

1333^3 << 3 ^^ *( 3 b®v>^| ‘jf^3^ tS-J* "^.5 

—J Jlvll^3 cJUjIa <iL—<SJ ^ 3 !^ ‘ J>*3^ '3 ^— 


^^ 1^^353 ^b43UJbsll 1 ^ 11^3 


j^ 3 Lo 3 «| 3 «j 3 b 1 ^ 31^3 <33315 Ltf 13^3 

.^3ia9t^l |^3«AM 
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uqJ^oJJ 

mxI\ 5*I^a> 3,fc A .l ‘g JI i>o-® JoJwtl jib 

05?- dJu^l ^LLixlj V,.* *» (ils^iaA^I ^ 5j—SLJLI 

-iJryblj - ibi 5:jjryL-^3 ‘OUi j5>U5 c<^5 (Jbb^ <5—ai5j LuImJjS^ cLJu^c 
4 (33 4 _*iiil i 3 capcJI 3 b ^3 ^ 0153 

^^[9 ^^^3 « *< * ^ CJis Juij .1^ ^ 

gA 4l9cX>I jiLtaJ) IJu% .il^iJI CaUs »lJai^l (^1 ^3^ J33A*fcA 

Jj3 ^ ^[^13 <jvL ' JL I O3I5 jli (3 (JUi^L jJjaiII (J**a 3 j <JIxa_mi 03?" 

j^AiJb (jl ^3JjLuiJ3 .jJLLI (^^ 3^3 lyi ^ 45;^^ jjx ^^3- ^ 

OJ3*^ (1)1^3 <iijl?’Lo ^§3^3 «J3—ffct® 0-f Jl3 

li* (J-S5 ^5 JC^-l (Ji 3 ‘^b j— 5 j^ ,^5 . jUj (^b 

*Uj£> ^1*^1 

cob^l (jA dffKMtj Ijd (5^1 ((3jt^ dfUj^S^ J| (j^l^ -■ * bjb ^3j|5 

oljS 093 .(^ jJuiiio l^auj?uiaJ3 (^i^l jts 4^1 cJljj ISL«a^3 

J^l_Hf Ua <4pr.Q,in.9 4Aa«i^3 <4JLa.^ 4Ia^ 6^ ^ j^1 obS3l ^3-Ju3 I3J 

.dj^^Vt C>LmuoJL)I g^3 

cJ3^3j> 3j^ ((^1 iijlc- (jj3 CujLo ^^^lJ ^3 aajJI .Ijjp-ls 

i55jl (J l^stA^ O^j^l 
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UUo>juuJI uLjj>gJ 


^A** -"'ti^ ^15* ld| li^.& c^Jl^ < 0 ^^ iJftL—i4Aij| 

^JuJ ^lidjuJL) <4<.f>-| ^ dd0»^ Oj^^ A ) ^ 

C-jS^ Lo !j\^ (j^^il 3 <4A^3 ^ LpxaZa (j'SII j^SII 

jJjo ^ _>3*—it 

(Jj jrllflO jJ 4jt JaU J«aT CuS j^yijt Juj .i^IJiiJI ^15X13 i^Lu-tl i^ 43li>lj^l 

LoU 8L^ J^3^J 

<oSl consumption rt^l» «o lUberculosis J--«JI jU 

j-a lA ^5 ^ cL-j * 2 ^ jlt/uJI 0—5^ .^U^l 3 ! i-5jJI vi'ij 5 -^ ;dJi^2_4*o 

^,a»A^b j«iu» yl O^aW ijO^fc O^®- 
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I 


uvjuuljg^JI uLbjjuuJI 

^ v^Lp- cLjiSi 

jy^UjjJI Ld 5 j-^l (J-JjJall 

JJ u (^Ul 

■ ^3 VL>^ iJI 

jbd5)l5 ^ i>jj jUd ^^3 

<4XMt OS*^ 130 - 4^jXI Obl^ dliaxXI 

Xate Jurassic j ^ 5 ! 

JUijyi J1i aJU-^l IS:j^1 c*j13 
vl>^l oljUJI CJl3 - L—«»T9 6^ 

^IJu djL-s dxA^M 
^l^il ali^l (^LJj oils'.Laurasia 

Lo-A IpciSyiMMJ ^^S'l k-A^l^ 

JjiA^ Jlj^ ««)l J] (Jt^puj c^ 5 JI 
aijJlwS jjs k,^l53 c^jl-mJI ^ oIjiA 

Up-^ «U_L& 4j^ _**' 

.Tropic of Cancer jLt^l jIjl-^ ^. m\ 
^ 5^1 (^1 (Denver j_dji ibJU 0113 

(♦) Dinosaur Diamond Prehistoric Highway. 


jO 4 _JIjUJI ObuL-AJI OdU 
jUsjwJb V t^Utvl 

(J.S ^Ut 4 Ia^ 

)jj^l„..*JI jIpmJI 
i_A_jjLa& 

«il .(jUsjiuJJ 5^t...jA^I 
.bbjjJb 

OtcbUOlA 4S3 ^1 

4.^LaXI ^ (jlbiwJI 
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UUo>ujiJi uUi>gj 


jjW-JI jJa —ut (553—**uo LjjS 

0^9 «U Jj liL> tjU Lol^l jjj> Jju jJlSj 051^1 

O WQ . : , t <>*.U3 itoo^l OljjPtJI Jajj3 (^1 J 5 tai^l OlSi^ 
(3^ ^ ' j5Ubj 5^ i^L^! i^tlA (3^ ^ »lla^l ^)S US <(j0jSll jjo 

4 j> 3 Lo- 1 ) jim, «>f 2d-)^ Jj " Jl 9 6J^-A 

cCyCflds t^inl^OS 4AJLua)l 

cUjJI oS»l,.,.*L,fil Cats .horsetails i^tfjiJI oLjUj 

<J 5 * f^v Cats' c (_^5—ui J53 S'jJI OUI 55 J 4du—^1 ^LkII Iju^ J^5 .LaJid 
(Atlosaurus -95^^13 *Stegosaurus -ull JJU oU5tS J3i?a3 


(J»j5^5a 3* . ^113 <Barosaurus (j*i;3-a3jUl3 <Brachiosaurus o-*j3^3i^Wl5 

t>t5 ( 3 *' W' —<** { 3 ^ Sj^Jja Cats' 1^13 - Seismosaurus 

•• •• 

J3^t3ji^ d JJb ^1 Orand Junction Jai^ 4JbJ lo 

(,^lj3—.^1 ^^LLI (3^ 01 ^ 3—13 bl^l ^ a1) 3 ^ •j—tl g—«i3) jt^ 

Sjlil (J^ (3* 3 .>lsdl i3—^ JstA> 3! <(Jt>yi ^Sjip- 3! tiycJI Jxij Cii-JuSol 
tjJ3^^^ tjiS JS, m ) vati—«ijdl (3® ^3!^ j>wilS i<aJb) " ^tsoj^uJ) ^^kJI 

3^ Cojol Lo (J^cf CjS .Morrison Fcmnation J-SLjtj (^y«-a 

(d^i^ufcAiLJl 3I cdj^LaijJl 3t c6^ja.s>&LI (wt.Mfl3jJt 3^ 4^1 JCo r4AdljiP333A)l 5301)1 


.iUtf ^ 3^ i5'^ ^llap- (jA3 - Ul^r 5 jia^l 3 

c3'^i)3^3^ 4jESt3p)l Fruita t, *-55ji^ dJJb 3 ^ Sjr^Luo 03— 


C*iS 35 (Jj ^Jlc-I (J| "^3?^ 


jAA ia 

(jU-3 .49 Wl 


(jl)l 03^^) ^)3^J^I 4*It k ll J3«aj3« jIpc^! 3^ 
quKKtl 4^sS CmJMj auLsI 3H ftUjl3 


^aJba (^LaX^I 1901 ^tsdl 3 OJLJLc 35^ shaft jm J) CJLfl3 cJlJt 3—0 
(JJ ^ 3*3 ^^1 ^Uaadl 3^ jUtt 6 **)t 3® ^^8® 3%-) J^i ju-sk-yi 

l uhva 4jc. (JJLta Lt gAP?oJI ^—«ill 3A3) Apatosaurus (5*53^3313^1' (33!^ 

(Jia- IajSIj Jl^Vl ((1991 — 1904 ) Jjjlc- ijn^ Ji 3 ^ 3 ^ 3 * (^) 

.[fijj 04 l] .How the Gfinch Stole Christmas «.^C 1 ilr" 'Ihe Cat in tlie Ifot tc^sd) 5 ^ 
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uLbjjuill 


JuS La01^5 .(Brontosaurus 

.Uid 30 UJ^ll !>« ^ Ji UjS 70 dj^ ^.i^iyj IJu^ jl JLi ^ cj^ts^ 

ojlS JU {jajjCkU J ^liaaJI jiuj 

Fidd Museum JdLs l^piIa J| jlkoiU ^ ^3 .^lijl 

ijlc l^SbkA^ J^l 

^Js- »Ajjj iJ (^l) dJjLi (jj ^UJb C4a2.«tf 

U*U>**^5 * ** ■*** <3£->^ 339 

J50tl3 (^3 jUd3)l Jl^I 1J544UJ3A ^ju>t OJu^L^ 3 utSLo JUfr C4iS3 

^3^ Jjuf ^‘Lmub JbtiC'3 L^3>^ ^4 jAi^yi ^301 

(^jlSJoJ) j3-itfbja J—jpJ Jjl3jJI joa Green River o— 

J| j%ttipc53 (^1 ij.;>LojJl j3j«J| 3A3 c^Loj^ ^SU-iJl 

UJ <2513)1 Otlft CijlS^ (^yputtAiJI U3UI 

.4*51 jJI (j^ 3^1 j ( 4fc3j) fjuJ 4*.ij <6^i2il 5jb| J l^l^l ,^1 
ij^h 03«»l-^jJI C*i—<£^1 <4flk*ll 6 Ia (3 L otSLo 33 

<j 3 jioL*j 4I1 IkiA 03 4 «^^3 493^*^ ^kJkdl L-J9 

CJUpu 3I o^Lopf 4*«fjfUL4l Ol5l3*pJ) C ii A(^xl l <jj>T t.»*Ai« 3^ 3^ cl*^ ftl3**i 

(jcJ^yi C*PO J^jai) - 4 Juq ajs ^ JSyl (jIp 3 I - (^,_joJaaJI j5D .4 Pj«*j dJuA 

*3®"^ <(3^^ C*S3 33 (,^1 JLajJt3 J^atAJ Lj^jJG 

« 

^*13^^^^ 6JL^A.iO 4^1.iiMitl L.,jjtS3 3^ ^ V -.■^'!?_a iC)j\9cJ ^Us^cJ) 

O'iUtb ^0^1 3 4iiji^1 jilsill cJjLiwiI .fossiUzation 

J3i£ap JjtJ3 5jri—R ^ l uL3lj^1 OMiaI JLflS iJtdU3 *oL„*il 3 ialJJI 

3jJI ^IaM ,3*L-^l5 c4jb3i> 5 Juo JiLo Cl—ii>jA3) J 3 Cj)j3.obj jJI C*_Jl5 <6Jl_jJLp 

i 

Sl lag tl c6j2>c0clial 4 Afe<?H dJiA cC>UajLObU3 3jbuaJl3 Olji^cJL 4*9 C". ^v b 

jiP i3\j C*ll33 CJaOf?- JS c^34.«j)| j3PwaJlj 



4 i^ frU*I— alii 133944 (Jfe 49 <jJIpkIU if 4 Jb 3 t SjCaJ (_ 4 j 34)1 Ulo fl 4 ^l 

utola 3 cCM 72656 kSjsC *41^1 Lol .4JL^ 
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ylbjjjuJI uUi>gj 


2lflJI ^iUj CuKi —maI^ ^jllU 

cJLo5 Jl 23 - tectonic forces iyyS^\ ^s^SJI Jjii) \^iJiS J*aj 

^jjQ 4JLui y^^iLo 150 ,C*i—ASJI bJLlft gla_-i J1 kS^lj 3^ i5j_>Jaj 

jL-iu-tf 4JL^ ghflfl ^yA £AJ?J jl—A J^ «ol3-*^l 

<• ^ ^ 

JaVl 4>o f>JiaA J5^ J«>5 .C-L-Hid ^ (>03 03-^^ 

l^ltailil vi*^ 3i1j^J3!J ^V3> j3PuaiJ >?b*a Jj 0j3A^^I C>X^^ 

.I4I0 SJLP-I3 ^SJi UjOii ^Uft*JI o^j^J i)l> J1 4jt 
uJall 4^ dULwXI dliMtl (Bunge ^3^ ^A^Afl jlS^ 

1^3)3-^! LijLb ^3> J-i^l Ol>iJI OLA*a*«3 JJI3I .13^1 2jil3 

ijow j-o (jaAt-Ju tjL jl 0^ IM ^^^ 3 ** *^ ^ 

cHIH iJl '—^ 134^1 ^a*.fljO Jjt 4ltl^ C aS 4 % 5j.iljJI Ol l^ JI 

oa^ »5Jj| V^l J>a Jl d^\j^ ijb ^3i i ol5 i5JJ> «Witzke 4532J 
,ia*AiLI jy£>\ii<si\ ^Ua* ^>0 (^^^0103) 1 ^ (ilJLj^ 3*fciS <Ut 

^4,.*ul3 (01)^3) 9.5 J 6.5 5j3i^yi C*L-«;l^ ColS c^U&l ^>® *^*^3 

(Jl ^s 3 uaj JS 0^ ‘6^1 J3^ (*3 —J^-Ijj 

JlaUu jlSs - osteosarcoma SaaImJI io3SjLJl j gi3J 4^1 
jlS .JlAtyi (3 La3jai>3 cajj-v^JI ixAiaatJI 4SlaJ| jlJaj^*JJ 

(iUS 4S3PuttA Softball cjS ^w?cpJI 3 i53La^l ^33)! 

.agate 3*3*11 ^ 3X0 ^ J3i>o oS 


^3J 3! £1^33 wUviPtJ 3® ^ 3 ^ ^ ji-aJI 4 (I Is M l II CuU 


j-o^pb^l 3^1 U3ll^ O^ Ij'ils 0^ 4 i^ cj3AatjjAil 

j^Jl3 • 03 -*«-*Ji 3 ® 0 -® 4**3iJ 1 yl agatized ^^ 5^13 

4 J^ 3 j£l!LI gliaJl C* 3 l 5 ^ - 5^b5^3^ Lo ylSja ^j-a 4 jjU 33 bIJub 33 ^^ 
dJiSD - j3aoaJI (jS£joL> 3'^ aJLaflil ^laAJI Olj^iaLjjiJ Oj Opt aU ^UaKlI 3 * 

** «i 

Jl iy^\ fJoA Jl^bi iM f 

.pIjj^ (3* 3 I) J34aaJl 4Juo k-JJa3 
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uLb>uLiJI 

^ 1 }^ ^ 5 ^ 4.fc.,A3 jjulS CJi? JlSs J 5 aL 4JIa— 

>xL <J1 Iftl <«ol I^JlJI ^5^1 I. 41 TSsift Ol flILI 

^lib^l ^V 5 ^ ^^Luai^l cRothschild 

|k .C)Ij540UjjJI ^Ua&ll jo[>jo 1 Jjft.^tu) 4i 4*ijU^ ^Uaj g—^5 (5^b <JjoLAil 

.^jlil) U j^icS’ (J{ 2^jj ^JkSl ^ I Jlio 4 j3j di Ji ^3^ 

.^LkxJI oLv^f 4 JI 1 JI 43^l!U^ OJ^ hld 3 

jjsi- <Ia^^ ^" 0 ^^ 

4^ 4.4JLtfl ^13^ 5^3 t^j>Oih.iwll 4ja^^L.44JLI ^^^4JLi£idl OjwAJ 4^u»-.^l 

.Ewing's sarcoma Ia^jL* Jyu jb^l 3 ^ 

jlisjwf cmyeloma ^Isk^I \jbj\^ Liul JJ^ 5 j ulS 

^1 4A^A g - Cuts .«^5j.-Pbo>^ 4—)Lail djfb i^JlJI 4^j^I L-J^IpJI 

(l^Jl^ ijs- ^^JbxJI dip 03 c^jUJI |J{ 4ij^ |3 

lyA .^I^Jlp ^1 ^-^3 3^3 ( 55^1 obu 2 _M«l _ _ 

Qgu oil (^llJb 3 < 0 > 3 ^uo.A 4ja^l£' dljfo (jl (^^JfwJI cjju^u ^.,xll 

4^MlJ)l3 6 <!>j.Aa 4 I d^j^t^sLu*}] jAfft}\» ^b lo^l^ cOa^iaJ^I jJLJbU^j 

05 >Litl oLpIaoj 4^u—AJIj < 0 Ju&ill >- 4 tm »3 c«leukaemia ^jlJI jbL^;^ 
^Ij 3 ^ SjduoJt) «^jLMkaJ)» Ot«ui!^lll ^3 c« 4 ^JlqSII OUu.4^JJ 

3^1 «^AJuotl ^\j>j}\» j j^hfl »3 <«chondroblastomas 4 _^ 3 ^;sa«il 4 iA 3 j?iII 

.«fibrous dysplasia JJb^ 

OlprJKjaU ui^ cJlL^3j Oli^^ tjojabila ij-uJJb Ul 

y CjUJJ <4 a^ ;o3 ^li— ^ 1^3^^ qH ^ (3 ^ ioJLpCL_4M-t) iwJal) 

^IbjCD^I ^1 |jLJ^b> ^ 5 ? iKij LoJJLC' y| I'^Aa 4.4p5^ 4jl}| t ^ ^. 1 * 1 ^ \ 

I 

4.ftill c^loJI Ol aa I. 9 u^l 3 4 jlS^ Lai i>lAjLI 

(jOj>f>,.., HI,7.11 ^1 ^jjO Olj^dolOjOJI (jgxol^i ^5—Isil (3 

OjcmuaiIs oLumiJ 3 j .4JLu> 150 ^.<0^1) ^Lo ^ 3 ! (J-aOptLI 

Ldl—A jj^I ^3l9Luo»3 c«gOU.t 0 aj£ijJ\ 1^^^ 4p4gilLI (^ 3 ) 3 ^ 1 ) Olo Old^l» 

(♦) aneurysmal bone cysts. 
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CftJOiJLUii ul^gj 


ftIjJ doyuua}] OlfiD («tuberculosis ^3^^! 

iLJeaJ] .^treponemal disease 

^JJI (Osteoblastomas oUb tenchondromas Ljh\J\ 
^j^il (Osteoid osteoma JUi^l (jAifewJI 
js ^3—^1 Ij^aI (jI cSyiJ - eosinophilic granidoma 

5JLU 6JLib ^ [5} ^3^ f ^li^l ^ 4 gh,oS^ 5 Jlu U u)Jlm 

(jUstjwJI OIa^.^ £31 OJLft C-ti^ tiiiL J 513 uLq (>^5 fjfiu^iMuS 

cH (jS^Lol jj bbb^ ^3^ ^^3 ~ t,^ ^ AA* } \ 

.^aJntjrJI 3 W S^ajcI-muo C-aImj! 

J 4 ^ ^1 js] Jl 4 ..till ObUtl i s>siii^ OljL-Al dliA C^\S 
^Li)l b^ (^3 ) osteomas 4*ft,hw,H ^^3^! - Olj3-..<^li)jJI 

(^3) hemangiomas 4Jb3JI f03^13 (^j^l LAi3dp- ^^(3 (J^LiJJI 

Cy^ JSJic3 (ji (^b <4j3jajJI ^3^11 SSI_Ju ObLj^l 

^J 3 J 1 (>o dJuAffJI ^b 3 ^l 0 >i ^3 cbL-bj^l J ^3 .(^1 hg)l 

^1 Ju^ CuoLu bilp- ;^y_jb3 " («JuJuJI 3Aitl» (^i3tc 4_^U3JI ^3-^) neoplasm 
juajvJI ^33)1 b^l^ Ui^{j^ .1^ ^Ip- ddjj ^ i^s ^ JjL^3 
. tjs- 3I ^LaplII 49 umj^I 33^ (jU o^JiiJI ^ U 5 «-i=^ 

(3^ * ^1 bL^I JuAPtJI ^^3!! ^3^^ *^^3^*^^^ bjb^ V^ii <c<j^l L^l 

Jl 3 I,(^j.^v) q\$ eUjiS^ .ijAXa Ob3A^ Jj^ 0^ 3^ <1^3^^ ^1^3 3I 3^1^ 
ij 4 lupJI ^b3^) Bjut>Ltua J.I .^USLfl 4 ^ W Oji^b OJub (3^ ‘hjlJp j^ai ^uaoj 
fJ3^^ 6^ 03^VI (CA53JI ^ 5 >aJ . 4 jI^ 6jalj 03 IIp- Jiff Ob3-^b£jJl 
3A AUosaurus )>^j3aP 3JVI ^ J3jpl:bjj (^bill ^laJI J Ja^^b 4 ;i^l 
0^ 4 jI JlLu*iJ3j 4>aptiJI JiiP 43 l , 4 ^ 3 yiafi io3Sjl—ui 

4 -uPU 45 j 3 ^3 .(^^AaApJI ji^^l-JI ^ySs ^33 5 j 3 np-l ColJ .(53JjdJ Sl l-o 


TdA 


(3 /^3 ^ J"-^i 3 cdjoU 4 SU_**AAi^ J-o 4 

U-®^ ^tiii«>l JJ J-i 33 ( 1^9 ^bdl (J The Lancet «Ci^^ (5i» ilous 


( 4 t) chondromyoxoid fibromas. 
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uUojjuJI 


Ji5^l j>«t JUi j^l o^AaI Ajl OJu^ |jl.i <t) 

Jl!U ^jlSI 5 ib^ ([olj54<9Ujjjt jyG^] mid - Mesozoic j>as)l 


iL^ ^ I liUS f^A i3^L^ CaS5 (J ^>€J <is^ ^ j^ 

lolui^ ^ .jlLjuJI ^ oIju Uju^ 

gJaaJI tj] Si^AiA i—Sj^^l gjl^ 500 

J.I iaA *- (jl ti* Lojj- ljUii,i..*ti cCJIC-LiaZII ^ IjLiJ3 

(j| A A <^aa M A OlJ^ ~ ^ jS5^) jA^I 3A5 - 5! cllai^l (jlSL_tl (3 sLj^ 

44 b^LxJt jnA 1M4 V) ^Ijjl «4*p*—«*XI 
tj tt I All ^JA bldj <^5 aaj jS r(^^m OL-oj^l ^| 

teras ^b5JI 4i^l jjt [teratomas] I^a^I .jlWI^ 

ovarian cyst 4 ,— ^ l ax m a 4i.iii.44>4!^> aL>l__^ 4^bb ol^l Oiyuutfl JlaI g 

jrjfr .Cyclopean eye a^^JLLo ^^5 cttb^l^ <l 3 Ij_J 51;3 «^J^5 (55ii?o 

4 Jai?J 1195 I^Ia 4 A^L_ 44 JI <LJla)l (J f . 4 jI» 1 ] Sj-ib O^IpJI 6 JLA jl 

ol SjJ^I * 4 * 4 ^ Oj^ta^ Lft^l (J^ iia\^ 4 JLmja 

3I <05^5^15^ (SjtfttI (J 15! - I^jla i^j3il JajfcpttI ^3 
ol® o^Ul JJ <metastasize Jiiij ^5! 

5^ o&^^l (i i-j^j j jS: *44j 03 prostate Sj\jL^sj^^ J 

iij0£90 ^ (jlfcj^l ^tAl£.yi (Jj 5 —c^Oj Lo—o) ^1 dUA. ^3So |L .(5>Aitl] 05A,yjl 

Jja^ bl5dl ^jiA aJLl J i H 4.A,,„.w4,ilt ^J| (>SJ[3 JC>b.^4^LojJI ^3 

.OjjpczJLb 4^1 JJip CiilS {J^ (j^ <l^Zt4fljjJ 44£ijd j-^‘ ‘ ^ 1 

tS obs^bjoU (^jlSoill <^4 0 ^1 ^(J■,iR.^t JapJI 

^A^jo^b g iA j ijb OX.tf * 3 '*^!ji 3 ^ 3^3 ^3^ 

cil ^V 3 —^ cil^ €^ 35(0 vl»J3_>5 UJ^l u»3 ISIIj^a^ 

(3^oiA-ll qJajj^JI b^Oi^j C(ji*b44ji55 ISLoiljo 
05iio <-A«ai <^jA> U (^ykaj 3^3 <-Sjd 3^ J! ^>^3 

(3-* 3 ^ t"* VtS frb, .g) cjA^f OL1 a£^ 3 ijfJI ijSl_ 3 O3J ^ JL-*^ 
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ULb>JULLll ul^9J 


6 ^ ^ 3 J <<3l5pJI jij^ Jl ^1 

<iU3 iJLf’ JaAd i55la;3 (^(5 4x^ i 5 Jbo ^ (5jJI OIj 5 ^UjJJI 

^sAsl «^j|\i^Uh)l Jj^^j C>jL^ 

(^1 i 5 ^Vl CjilloJI ^JlC- ^ .^jllll J_3 U jlt;%*Jl Jx- (^ 3 _AJLa 

^Jl£- ^ (OiJulS^I ^UaAll ^ f^lDI Olftjhil tfUj J^IJl) Ct.S^uujl 

^ (J^apc^ j^l^SlI »UJl£ f 5l^U^| iSj^ 3, 

- d^tj ISj ^{^4 <o 0 ^ ' ^Lol 

0*0 , „A (fUb l^I Jl) ^ I^LJusS^V 3di£)^ CJlS (^1 dJi^^il 

^ 6540^0 j^ ^lai 3 I ju£ I^Q 5 I c^U^I grh 4At (J} 

■jL^U^^I jLmuuO 

oUHs^mJI jIjlLo U lyb 3^Lb^wJI ^Ij5^l 3^31^ 4li, .w&ll ^t 
<LmLJI ciUb L 43 " ^ -.>.1^11 Ij^flP ti I * 1 «^ ~ 4aaIm)I3 ^Juo^uJI 

^tjii ^jjQ c4^Li.«All co^JLJl 

3Jil ^ 3 J jt 4fljl—■Ki.ll ^ 5^1 (3 jlkjwJI yl^J 3J3t Ol^dflS (^ J 3 t^pJI 

Jl.gi„, 4^1 cuj_U 03 .Obl^l ^ jS] ix^ ^$^3 (3 ^113^ c>J 6^ t^A^A 

.Jj^l 1 ^ i.l*PtJI 3 <tSJ5A^^I dutfU^ 

(3—^ 1^4 fluoroscope jOaLo ^\Js>c^l >3 

^1 OUUa/uJI (^4113 (j'^l (3 -3JU^I l^>ot uOp-Iuo 3.4.fiU.<« 11 Aja^ff3 

•• •• ♦ 

jJL.-^ 5 j jSj Jl^ dLt jJ i 3 eJl^l 3 t^taatll (Jl ^fwuJuj 

10312 jopkS oS (jlJ 4J (^^1 ^JlJI 035)1 J 5 IP 05 .vertebrae Ol^^l (J—p 

^jlli) (^> 0^1 t^pruiU Ol—U iLq 3 ^ J540Uji^ 33U.^.i..*«> 5 ^ d>^ 

^ lAjr ^5 (5pt^4uJtf 3 ^xLs uftpciAj c^ji— uaI^ 3 Opua 5 <i^j 5 J 5 ^ 3 

(J} 0^53 dx^ JS U 5 J ^5 - IJUS 5 SOLPcltl C)b^ 5 )l pUtoI 3 0L444.««54I 

jJL^ 5 j i>apc3 <U^I (^15 (3a^a— 444^1 d 5 JL^I ^ JU—^1 

3»^jXI OljAftll ^I* vpr7 ,, 4 « * b5 ciji— 1 *» Olj^ 

Sj 5 j)^ (Ja.9u LaajcxB 3^3 d} ij 3 ^ ^^^ 5 ^) *3JLol5^ 34Atap JS^L^ 

tj»Sjj (>^J5-^53bcJI OL-jl 5 ^ Jt^y 3 jJk_loJI j^^aA3JI Ji>li O—L^l (J{ J _*.£5 
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C40J ^U^I Lol .(Tyrannosaurus rex 

.dUxlaiXI ^IdoclufU ^00 ^Js> CuODvi JloS 

(^T Lft-lac- Uj5 JlAS fjlfi- 

(Edmontosaurus Js- ^jsci\ £>11 6Jub 

4JiAi«0iLfl 4iihi«.ll jIaJub 4 a.uO aj ^bjPipcJI JjLft ^^3 

i^jJI (Cretaceous <^j^JtfLkll j)Ost}\ o^lc ((Hadrosauridae 

CJlS^ .jdlj— oj^I Olj^iflUjjJI oIjl-} LaJlIc (Oj^IwL-^ ^I ^ 

:5 jux^ CjIS^ c^Ui^l <i L«^t ^Loa Olj5jid3jdl4)l 

^ dj) j^ Uj5 dSj^S 42-^5 (^*^jJLid (^^iJ OlJb ^j3 

.dL>l^ jvS^I JybO L^j ^jJI >1^1 3i^5 0^3—^311 OlH (^b3^ ^Ljj^ 

300 ^ ^^1 - ^UaxJI ^3^ tiJj jjA JSl CJIa ObflS jl 

LqI jOuiOA Col5 Jl^ - 4_3U (3^ Jsl ^ ^,-Ufi 2800 

Ob3^bjd ijj <^39u {^^3 “ C}b3^J3^l^ ^ 7400 jdo La 

- libj(^3 <003^3)^13 (Barosaurus (>03^3jLl3 (Apatosaurus 003^3^^^) 

.Sjua^ 3! Cijt5 0l3Mf <^b3^ (3^ '^3?'3 34^ 
^Us>uJI ^LIj 3 d^i^l3J ^jJI ^[3^1 <3^ '^3'^ ljub 0^ 

Uj (3* CjLjIUjuJI ^3^ ^Jbw ,>»UJI joau oLiOJ til—I .^l3jJI (J—c- 

Vib3 '^LsCuwib 0^33^33^)4)1 CSj} ^33lax)l 0^3 PcI)I j^uu 0»§3 
US^ cC>I33ji^IJ(JjJI dJu^ (33^ .LJ^lalur^l )ju>b )-€'3 3^ >(^b3^b 

oLJLoaII ju*»j .v5>3^yi Ob3-^bj‘jJI (3^ ^^^^^3)3^ c.,x.L,(tJ3j o4^ 

^Js- Jsl^pci) ^UaJI _ w3 ^3^3^ 3LJI OI3S (3 

i 3^3 j ( 3^) <33 ^)^) uqItII ^b^ ^juaj i^US (3^3J 333 - uo^l £>3b^ 

.dSUJI J1 

(3"J3^J3'^)4J) L ^^IssIa ja] Jj - t^ ^3 11105X0 qS^ ^ ^3^1x3-^! jl 1^33 

(l^j )} d_J3U^ V3^ (*3 ^UaiJI 3 ^^ OI—jI^I .d_15L 

315^1 oXib oaAJ3 .Ot_ 9 ^l dj^LcL ^jaILpJI OlJi^l3 ujl_<!^Vl OIjl^ g „Ia^j 

(41) desmoplastic fibroma. 
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uLb>jajJI uUx)gj 


jOA^JI jjij l^| lOl^Alall ^Lo^l 

hit cycads OL—tS:^l OlsU S^Lsdl JS^L-JI ul .(DNA :UjJI) 

'■^^1 Lo^o..aK julbjjl Cx^r 

oL—J^l—ij I^U o!j^ JS-JI 3 

^ ^JtHI (J** *n <cK)5^53lj^t d^J^LuJ U«..dO j^] 
O^laj (i C-iu*uJl (^l^ - jj^iio}! jbft-Jtfl (^5 - carcinogens Old9j%*uoJJ 
JJ9 L^LLaj CaIS<^ I *115 ^ 

Ia Ja.£ ^ Ji;^ j! ^Jj kjbj.o^' ^| CJjpo uaapo ^ 

.do^l 4UI>1 iiJii] ^ 

Cc_jji> lajLisd :Iajjj— u&ij lie—li^LjLA c* >15 
^ (jl - caudal vertebrae idjJJt Ol^iaJI i5j—a^ ^ cOLa-jt^j^^I^I 

ccfl^l^jJt <£Ub jA ^JLi_4«JI y3^^jii-tl ^^1 La .i 5 ^^£AJI ^^ajJI Jji jjj ^^5^1 
Ja^ llir —ijiS 5) 5|53 l^rH j—a jlb^wJU ^1 L-^bu^ 

4^jLpJt» (j U5 c^..)^jl5JI DNA UjJI ^ olj^^^lujJI aL-uMj{ o^Uj 

Jio “ Ji .iLulaJI OjyxAU 1 ^ 0^3 

jaa^ J i| i| - bli ^^yi_J£uL*uo 

i^jJI j5jJI (3 4* I^ tl 43l^ alpdl 

^11 i«*A ^1 )A oIa^L^ucL^ oUL^I wt^jPftA ^|s ^lAJb3 c4bApJI cS ^(33**^ 

i^** ) (jA 3^ '*^4^ <Lf!b^fvtft.> LJ:l^3j|ii^^ 4 Jaaii^I ^jjo *-_-‘**‘j^^ Ji3 jJLu!^3lJ 

^llaszll uj *^*^*^iH (3 ^j-tJu^L—Mua ^3llJ 4 aA^ 

.6ji^lj Ia— 3 ^ IaIaAJ O^ at^- ^ 

Cjlj^AalijjJLI iuJ^I JS^l^l ^ 45Ujtj-_«» gjj ^ 5jtf»-l3 Ca>15 Jjb ^l>—SU 

t.l^JS’ jA jbSI d j Jj^l Jl5J JlL—^33 jiSi iilllS 4 «*»lji 3:3 

♦ « «• . ^ 

Olj^lijjJl iia^ ot> aJblill ^-s (3 4*513^3) eb^^l 

^3^-^ .iss— muLI 4^^SJt 4v 3 4Ai>l^ ^'^^3 ^ 

03^3 i3^ “ b^l <k^3b^ ^ tS3® £.3^ 3^3 ~ tl>i:^^ ^be^jU 
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uujulj9:;JI ulb>juuJI 

J{ uS <35$^ a 0^ 1^1 JSLJuj 4 j g^Utj 

o(5 jJI ijs- (iUd jjob Jj )ii x^llsba jr^ (J£juj ^ 3 ^ 4jl^I ilibiJl 

i^yi 4aLlmiJ1 ^jlmSU 

JJumiJ^J iSj^ I M 4 ^ 01^1^3 oL—(3^ 

4P^ajp%A 3 4JyQMiAiLLI j^UdJcJI 4jjj^uJ\ 4v wiSlU LiA9iS 

^i^3Liu^ JuSLuiS' ^ 4j^udJI ^UiseD - (jLaIj^ 

~ cS^T 4._j^ 

fb^b ^Loa J 3 J ^5 3 c3SIm Cul5 

OLJU^ .^Ul (i 1.14 4; Jltf to 3i3k3 i^UaxJI 3^1*2) 
Jjji^ ^UaaJI jltjuu yLj^aj (Ji^l 3 jJI jl J{ *^*^ 3*^0 jL-w ol 5 -J> i—fljJLp- (J 

SjLal (j^ i^LJbj <4—SLLI 0.142 3M 3I <ObUs^l 3^ ^ 

4y Cjj^ms J3^bj6 ^IajI'*' ■<*< 1 ^ ^J 3 ^ 3 ^ 3 Ai 2 ^) ^ 6JL^l3 ^ j^ 

ijl^A ^3 #^Ali AJ iJ ,bjj,ii3 4 auA> ^Ji^l ^bwJ 4 ,j^IaII 

LmauA ^Loif* ( 3 ^ 

0^3 >9^ (J ^!>i OJub JJU 5 JS 3 -LI jLp-VI CJJb <J 3 ^_Jo Jl3J3 

10 A 0 A 

Jl 3 (jlbjwJI J 3 ^ jrol JI 3 «» (J^ O' JsLwJ ^a—S 

jUs^uJb 4jbo^l J>A gj ^33 - jLoLb ^ 3 AJM bo 0 ^ U—Ig- 

» 3 —ttf (jA I 33 IP' JS ^3AJ^1 (3 4 ,«a^ 7 il oi L-CJ JSL-^ 

J; ls Si^L^j jJI i 5 t^l Wj (^JJI <^{3 _^IJl^I 4_oi^yi 3 4—jjksill 

(335 ^ 0^3 <Lu—wj SjjWsS SL^ Lffj juJljJI tiUS ^^3 ' QLJ^^^.^JLI 
3 ^—*33 ^bjkJ^ 03^£ 0^ 4jJbKbl 3} t Q *gll 1 -». * 

Obl 3 ^l i^b^ 6 ^ b^J 3 <OiJU*p-iH 4jjl3A ijs- dJS iJ5 (JaP Wj .dJu«j^ 

013)3^9^1 (Ju^ i4lAAtj!^1 1^3^ Ojbl 3^^^ (jl —“1 0^3*^ 4^J^ 3 

(.--u- uU Wj l3 t>® ijbiS^l 

«^j9cb L^j 3 I c4.--j0pyf ^LaXI 6 ) 3.41 3 ^ 4_jyub9cll OIJu^] Oa d>L— 
jSb3 ^A J3I joi (Jp 0^1903 cJ 3 _tl Oljfii) 5L9JI (Jp JJa5 L_^l 

(4^) Hamann-Todd Human Ostecdogical O^ection. 
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uUbiJUuJt u 4 x> 9J 


( 3^1 i^bj^ i 3 i^^^uJL) 0^ 0^-3 ‘ 

,d^^XfuMi\^ 4 JLa-uJI Lo^ ~ l<6>4;kl£' LJlllnJ Lo Ij^lj 

jll=>/uJl ^ ^ 5^ ^3^UU ojlij JI5 MkW jU 

JjkxMaJI jJlBJI tfl IA Ijl^J Jboyi ^ ^3 ^3 ~ olj^—< oIIj jJI (3 

2 ji^\ dJb 1^3—uf ^AAgJI ^ 1^3 j —jo 

(^3 c^UI (S 1^)3 fegtl O^05^^-^ L) 3 ^^ 

liUd fjX> <J»Lm^ ^1 4 AAisixJI ^Ji^L^I ^ Lj^AJ t^i 4 uAJ ^.^ill 

l 9 L«c 5 I fl^i^tuSo ^ jli^l ^ (^1 OU^I (3^ J>>l^l 

ij\S Ijr^ls ^jlidjuJU JJl-Xa CApLi£U-^ ^35.) hiiOA i5j^l OJl^I^ 

^yaptflj |L ^i ^ (jllp^wiJI i^JlA ^3^ cil^aM* ^LLj^ 

(J| JyidJ ^ (^1 OLJLbjMJI {^3 ~ d3i>jJI »LiiA^I (J| 5I ^Ugil J 5 ^^l 3.^ 

.Ijbi^3j>5 ^J^ (^^AapcImi c 4 pu 4 uV| JJpuj jI C»jJ^ 3 .lAltxa ^li^l 
is _uJI (^3 c 2003 ^IaJI !j_ oJhpu ftl :i:L^I ^31^3 ^ jjjISj 4 _^ 

(^ 3 L- 4 «f ^^3 (3 ObjA^I frUiA tjis^] (jJL_^3j ^ l^ 

UAfj3^3^j3^ ddOJPMJ^ 033 ^?^ 13^1^ 0>^bj^ ^Lq^ (J U33 03^ J 3 Lo i^LJbjSI 

^33^3^^j^1 ^jL-^dl Jl^I 3J^3 ."* ^3t^^ jaseII 3^ ^ 1 *^ Gorgossturus 

j.^ldl .^^Lojxoj^l 3 ^ ^p|<^3— mJI &<^LLI 3 ^ 4 llS'» l3^'^^3 ' a.ile, 'jj'* 
lAIIij O^JCLtuJLI 4 Jll^) ^1 A^li (JjJlpclJl 

4 jo^^t_&j» L^l djj\sujJ\ Lc^ 3 l 3 jLJt ftLoJlf' "' ^,^^13 3 ^ 

d^lisj^l 4 *fthgll I—J^IpJU ^IIjo ^J3 (,y^3 t<< ^l^gll 4 , ,4 aKc 

^J3ji03Cj3^I j—^ 1 x 0 33^ V*"!_<** ^3 ^'^3 S'*_ 

3 ^'’^'^ 3 ^ **^ L> 3I ^ lo^ 'tJ^ 

Hi 

3 -o^» cl 1 a 53 JI iiUS (3 jJL_i^ 3 j 3^®^ ^-^^9 ‘^[>^3 b!>® _ ^3 

•* •• 

4 Jl$JI 431-^3 2^3° ol o I(3^ ^ 3^ 1—jJt^ 3 ^ 'J'— 

bli^ iJl Jlj^^ Lu^ cLqj 3 03^ ^ iJl u!j!3^ 

.« 4 .aj 7 cajc^) 3 j"*^ O^ 4 Ja 9 LufaLo 

(49) extraskeletal osteosarcoma. 
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uUojjJuJI 

Lit)jl5LA jfthj jrd^I^ uhfftft '.Oj^tJI 4^janJtJI (^^ 5 J Ciifl.flffr.i 

jbT C*j\S i^jlall Jj^J? |^P 3 .^li^l 4Lo3^l ^ " bi— 

^ (bjLo^Jjbo (J».,, ^ S^ Ud^ t^^ Mbll i^^ 5A9-^I Ja —^1 

oLpJI QtjjjA ^ 4JlAAlXb (J^ ^ ^1 ^ 5 ^ ^^•oa)! 

.Ob><^l^^l ^3^ ^ CuQ^Mit ^jJI JaAjJI jM ^ Uj (4jLli^l 

Ys-ltlpd. b^b 4 ^1 v.«JLd^ bkJLlfr ^ I .wgll ^1 ji^ ..A.j C>4d^l ^\S 

i 53 u (^1 4 ^ 5 ) 5 ^! j^UaJI ia^S « 5 -^b>l 5 ^ ^^3 JU—i J Plateau 

jLmmI 4lXaxLI " ijyyi ObljJajliill ( 20 )j. U 5 j^ 300 Jl 

d}[^ «^ld.i...^| ^1 - 6j^*«i .iiflll 4 Ji 2 bb 1^3^ “‘3 J—U05 

j^ptj£i}\ 4 <t ((Jb^t (Jl. 5^3 Jill 

> 13 ! J 1 V-LflllA 3J^3 <i3jfr^bkJI ^r^i*lb i^b5?JI j^asJI (3 CiA-Jip (^1 
3 f bwjb jx^] jl J 3 O jd 03 cdJi Juju^ .Ob 3 — 
bfcj^*.L Cij^^ jLOd - Pennsylvanian (JLoLoiJlJI j^\ Jj SUsS 

<03 *^b 5 ^bj^ ij _ _ 65 ^ 150 ij] ^ 5 AJ ^jJb 

C 4 P 0 OLo^ ^nOA bJjl IS|3 .(j0j^l fj^ 4^IjlJI jry^lj^l C<j 15 L^JOf' 
*330 Ji^-tuo 3 jai 3 ^Devonian J 3 ^jJI j^iuJI jtST JLPtiu*s <4^liJLuJI dJj 
t3j'^l Ji 1600 6 Ja^ *(33^*^^ j'^ist}] 33 ^^^ t33 '^JLiiu iJ 3 jJLo 400 ^J| 

^jjllb ^ ^4^lbliJI 4PjkX4l ^<-^1 *^ 3 ^ ^^ 1 ^ 4ii0.1\fr (wjJLiuL^t cLuab 

pUJaJI (jOAi L? b^Ijo ^aJasJI olS,.33bfc3l ^^3^ ibJuo U_® 

.4S^aa ^w>b ^JlS ^y> 4jl 03j^ \Sji i 3 ‘b ®33 

O j^Ji 033 .4|i O | ^ ll i^L-^l l5^I 3—4)3 - 3 JJ 35 j>Jjbb (3 ( 3 _j^^l 

oI Jaj <l^b 3 ^j_j^ cS 3 ^ C*PO ju5 ( 3 *^ (.^AXb **> 4 —sIpJI JI 
* * ** ** •• ** * ♦•**** * 

* 

^ i^illi^ C4^3 .i* _ufl^l 41^3^1 diJb JS^ isyjStlJJ Lo-^ 3 ^—Muo 

JIj^ ftL> <Cjlj 3 ^bjjJI ftl—fli^l Jsu .^J^J ^ djlS vSJJI Ijl .,A J5 (3 

ijii\ JL^I ^ 6 -^ (joj^l 6 -® *^*^Q-ol cLaramide orogeny 

o^ J^ <^J3 <Jl —It 18 ^l^jl ^1 O—b ^3 <JaJ Ui^ (^ 33 -—II t^-L Or.^l 
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UUbjaUJI uU^gJ 


1^3) (J^ 5«5 f ISyi L-^UpI (J-Joj 

(JJI3I (33 .jwhpuj OU-tj^l oIjl) c((JiuJl 2^I ^bSJ^I ^ i^ V-^i" 111IV1-** 3 JlJ 
<41 in ^3aLo JLuo <(PlcistOC6n6 L**jJLpcJI j^Anil) 

.^^Jl ^t_s£il L6alj5 ^jl3 (^j^l ^JUL^I j3^iAsJI Ci^-Jj 

i£Uj f^Js^ JJ_ tuj Jl 33 .33^1 «*» SL^I Cell? t^hSjuJaJI 03)3^1 OJub Jl3^5 

^_ya*rfMXI (Jy^jJt jjLtib 

C>ljl3^3 S^pcpcm ^UaxJI OJUa.?- ^\j^] OUuaJS (jLfr >—& 

3! <hyperotosis ^Jeac}\ P^^ 2 igjJi}\ J3^l5 ^mammoths o^wsUI 

^Ji}\s .Pachylebias iu^l tifU-Vl ^ 

^3^5 (^1 ballast 633jLatl ^Lfl ^(35^^ Oj0 «—m» l^l 3JLU 

3^1 JUp l^lxb ^ jl <i/U-M^I viUL} ol^ <^U^I <lbS^ 

Iju La ^||9 c(^bllj 3 •t^MuSLbQ {^Js- ^ajLosI l^f^iia La ( 4 ptlLLl jQL 4 tf 3 XLi 3^^( 3 

.5j35k3 OiUifrl Lf3 ^33^ 

^Lii^ ^1 ^ 3 ^ ^'** jLd3 

^ \Sj^ '^3^ »l^ 3 « 3 jLJ? J^M cil_ mjSI ^ 1908 ^IsJI (JJ •^ 5 stj I3—jj^ 

(ja» (3 Jju^ Sjr^ 1^3^ £110^1 OJub ^ mIT) .baboon 

^Js^ ,^>uJ 4)01^1 jjs <ot33^LbjJI JO JL-pJI j^ U5 C ^3 •uL-aO'^I 
O-jJI t 3 3^1 Ul J—*S ij^ ^3*^4 b-^b jtls>3uJ( olS^ L»-ff3 ^tJL-siSl 
Jj>! (3^0 .013)1 Jl 3 l 3 1^3^30 (3I5 43 l ^X> y (Jjo L.«(L*i 1 I3JI (jc^Vb 

isp-ijijC^ - J.O. X— «fc.Lt ^i—ofcfljyf dji^ (3 oby^ jis.) (3^ jj y ^ 

J03 .13)^3 \j\jA ^ c^LI ^ fi 43 U 3 l Jl oU «*fl*i* iJl ^.***1^'^ 

4^133)1 OLo3isttt J.^3 l *«<jo 3ib3 - DNA bjJI jja ibgJaJI i33-^t (j^s (^L**-ajl JS^ 

3IJL0 iji £'3 .SJtiJI iJLo-^^oJL! aS jx3(3_^ ji jj y - ^)-JlSUJ 

' •• •• 

l^L 6Jub ^b-MioS <|303aJb jsu ^U- J djl j\^ OLlT 033)33 cOl3)l 

S^U- 49b^| jjd <(^l^ 39 J ^Js’ 33 dS)l jr^4*o laJLAP 3 .I^IxaJa? 4m3M 4JaP 

.(jlbj^l JJ frUa^yi iiih iS^^i <4^13^1 033)3)) Jfc (3 c 4 I^ 4J3- 


(<9S) Exhumation the Rockies. 
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uuulj9:JI OLbpuuJi 

SjiL jI l?—^ 

ul^ gA_4Mj Ji^Iju ^iUd ^Jlpo LaJLAP^ ^5^ 

oUJiM U-ft^ * Oljl5^l5 OLjLJI Ciiiul .^J3 JS—^ 4 ,,y,iilll 

ijl^j j jJuAtl (^oij 0-8 - multicellularity b^l -jjjsj 
4 i mhJ L^ JjKfiib (^LdJ l^l US 6 JuaJI ftLut ObL^I JjLj .i^UaJl) 

Agrobacterium L bjrci^ .jltjvJl 

«4 JLo genome ^5*-^ Jj joUJI bjJI ^>a Jii3 jl tumefaciens 
.crown gall (^Ul ^ fJ3 Jl ^ 

6Jl^J ^3S.c n^, A , A ll ObLi 4jl 1942 ^;»£J d*eo 

.metastasis JjIaHJ 4_J|ja ylki (^5 - i^jlS Ulj^l jl 
{^3 “ fb5^ J1 jJ larval cells aJjrJt biL^ 43SU «0[A-pJI 

.vertebrates Objla^l J} cJai)! tUj o>blkJI 
OIa^oaDI^ (Carcinomas OLilkijuJb (OU^SjL-oJI) jL Uj.^11 t_a ^5 
J (^^ll^MI iljij ^1 oUa— 4m j-8 Lajj^^ (lymphomas 

.pike i ^\^\3 iSkate rays .codfish Jli\^ .carp J 

Jlo <Ja.SjXI O^aJL-mJI ^.Ua LqI .dIU—bbjr ^5 (perch 

(^pAil .aflatoxin (4jii3^uua d<^U c-a^u (jlis^^uo obcxis 

jL iblijl OlsuLmi O^t .Aspergillus flavus »\jLa3\ ij^[},J\ 

jlpelJI JA Jl ^jlJs>^x*Jb Ijl_ <ao )) (iJU_ m] 

dlU-^l (jl .jLbjmj (jijiJ) V5^ J^-opJI (J{ j^pLmJI 

f^jji oLaLmma 41s vllLbft ^ (L^j^Jd LjUu {^j 

jL> ^^3—)b ijUsJU OVL^ dlUjb (CJ p-l^jJI i33 4—SXm (J 

.JlLpJI ^J\}oJ^M^ cio^SjUb^ (3 parathyroid adenoma 

•• •• 

OlJLojJI ojs .qj_jbi*JI (J lymphatic leukemia (J^IaaUI 

OliMii^l jl jrvP <Iaj3Jl> duajS- amphibians 

ftUI JjLaa —ui obl3^ oUaj La Ijib (OUL^f«*ib Uito- JLJLP3 3 

5 jijJu> o|>bl OLul ( 3 i>l=> 1.4 (>^7 i »5 0^1 <{‘b3^b newts 
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(jlbjjujJI uUi}gj 


l5jJ UU OJlA^ JS ^ tul^\ SjJliJI oijb jt JLJ .l^i^bO jru^ J 

IffbuoJb lj-,ja> Ji{ jl J-^ ^LIa^ J^l^ CtLil^d^l 

^PO ijs- »Ltf| 5 dlp[ ^Ul ^PbuJ^I ii^lpbO (^1 - jlis^^ mJI fj] 

JxA 3 UiS i^jSO Jju |l I^jI <^ 5 A.PbO 

"'«»'j* -"' * 6Jutk ^jjO ^jjo ^^)iu>a) 

aU- 1^3 (^^SduJall ^jliJI »U_Lx) ^1^_iusJI C)|jukl_ 4 uXI ^ 

OULLjwJI ^ jj 5 l ^Jju oLoj Ol^J^I 3JUJ tOdJLObft Jslffl Oj^la 
OULbjwJI ^ j^l dJA> oLoj 3! ijxi 3 Ua 

^ j ^1 ta>X.,g„) oL^ d _ujIiwuLI 01313^1 jI 3 JL-U 3 .OL^LajJI Jjtij U^ 

J3>LiA^ j^\ Lftt ;^l I^aA^aC- ftlljl ^jx£J Ujft 

.d«^l OLSt^l g;kAJ> 1^ ^ OUUsjwJI (3^ ^JL^ 
v3 0^5)1 (jA— rJ CJiS^ t|3£3ia)l 1,^-^ J-^f (35 

(^1 - ^ 3 !*]) iL-LA^I iJlpJI Jl >iJb 3 .'*'ob>-^UjjJI iUj UOPUA 

4S^9ua oLS^I gRJ 0^ C1XI33 - show biz 4^b5tl4Ai^l ^IjJI Ijr^ du _ uij 

jlS^ dj] J^ .3jJ(^l oI_sJ1 Aa _ mj i^I 4 jLoj£)j OLi^3^^b3 Ob3^lljjJI q—C 


jChPcJ^ j 3 «£iJlj 4 jlC) 3 -tl ^ jifiilJI Oa—auIi^I f^yA 

ijs' J3JL^ (fil^i ftLu3 Jl^j 3^1^ <Paleo Lab ^jloJI oUj-opJI 
^UaAOcll jIj^SII (3 SjjoJaiJtl ObjApJI JjioA^ 03^3^ ^&i^3 JjojJI 
v,Qfl,««ll 4QlgLl3 cb^Jll) ^l^ll jafthgll JS^L^I 3 ;U CJ 3 M j33 


L^olS^ ^7^^5 ‘c)05^5^^^ Jl 4 aA 1& SjJld ■o*’J3‘‘^3^*" •‘**S (t^J3^3)^ ~ 

•» 

4Jb^l OJub (jl ^ 4 Aft , M« < " 03^ OjIS 3 ] I^jI ds^jjJ ^LpcjoII ( 3 ^-a 

(Js' dj] IjryiA djAji ol5 .Lq ^3J iJ L 9 - ui\ CJlS^ 

(^IrplJ C)lj3objjJL[ 4,AAfeg)l J 5 L 4 JI ^ La OJL&L^ J§ CuS j^luJI ja 
UjuAflj llalopcA j (^L41 4 _^Ul Ca^ 3J LoJJf- ^353 ^ ,, 4ttl 


^ 531 —*uA (j 2 p- (Brachiosaur ^ 33 ^ 3 ^!^ JaISJI pt^b 

.obl^^l dJj ColS^ (^1 Lob^A^I i^Jl^ Up- Ojx.tf <i 5 jJui^ 


(♦) Dinosaur Journey Museum. 
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UUJLllj9^l UUOjJJUil 

4^3 4^ .0|j5^lbuJI ^Ij^l (3^ jJL^5j OjS^ 

ol^ tOl#Liii*j| {J^s 6X05 qo 

(OljjJiiJI gJ Ud33 cUw- j lillS C>lj(L_aJ j*>— *w H 

Crtd^}! ^3^ ljX3 3^3 LpA ~ ^IaU 41^319 CjljCiJ Ol33^lljjJI ^b3fcol C .* < *>lg- 

tr- 1--^ 4 >L^ 3 ^ 2 jCj^ l^luty (J| dJS .Ol^^fliaJI 4 , 9 ’L..mXI 3 

JyQAj ^1 oxi^mi ^3 cJd^l Jb oI^XjJI c| UU ^0uol3 ^L-ML^I oJu^ 

3A3.3::^ ijLXijj jj^l ,^13 cPeto’s paradox ^^^^32*^ iSjlia ^1 

Ola3iotil (33^ i3^ d^;u-pJlj 3!^ jiT <t <^334 '***S^^ 4jboL> ^ 01^1^3)1 
Old3lpbll (Jji^ L^ <3^(3^ oL>^ 31 4l^l JIa d^As^l ^Apu^l 

du?o ol3ifr i 3*UI IXA x 53 *ulj^l I>» cJe^l Sjc-ottJI 3 ,je^l 

:b33Jjl 43^3 OL-^b^l ftUi^3 6-^ 4P3 apcj9 (J— 

ij belugas i^Ua^l jli^l »Luu—i^b <<^jlJ9juJb jli^l 3) ISL^» 

ytfi OX^^Lmwo ^Ubj^>uJb ^ImpcII 4 jLid| ^p-oLui ^3141 

. 4 x 43 ^ jlLjuJb O^FJlsm (jIjIIa]I (J{ 4 MujJb L0I .^3JU 

d £.^3 j^Qjdl 3^ ^ -^g. dliib .LaLl bj^ dLJ5 j^-o ^ (4 ^IjlJI <3 

U^jgo J5 u-tlS ^3_fl^ <^3_«> 45193141 SLpJI Sjts J^Lj^ 3 .ja_xJl 

5jrp3 Jbelwil ^03 .jjdSo 5j(03J 'iUju ^3%^ jtiJI jl jr^ jL^ 3^ 

3-0 jjS! JXAJ olj^l vbtfy u? J35«4I <>« metabolism 

6jOEj^I OLoXaII 4 jAuJlJb {y*^ ^ 3 *' ^ **' ;! ^ ^{jlJ 9 ^^%*<JI 

jt jbJaJI ylkll uJU 6^) io3-oj»t4l 5jrvJ3 ij£- 03iJ<dl5 

ijliJLI JXw^ l^! 3J_u <(4fl^x)l ^3 3^ jS5! JX5L^ ^3—0^ 

t^L?l JjLS^ Ol^xill (jL-^ Jota,^ —u»jj Cuo3 IS| .jIJ 9 jiaJI 3^ 
JJa (33 .5jjlil41 JbLolll (3^ iXP C>jpba Jj <lpw^l3 Ua^ X^ (3is jb-bj^b 

.pLuZufl 4315^ (3^ 

(Jlfi- ^wxffJb olbyAJI ^X^ jjj _w<.flX) *tfl 5x^ frUisdl ^>§1 ^3 

fOlj^lail jja Xjj-f (JjiAlb ob^icu X9 Cjbl3-pJI jl (33 ^ly *^—^ 3J=*b 

(‘Ij3yi <gjJ 3! *DNA bxJI ^btS J5I-W3 Uu! Cu> X9 1^1 U> 


29 



UliSjJLiiJI utiDgj 


JIaIj (5 jJl5 (lJuft CJ3Ju>- l^>Ao U53 jj! iupu 

LbWI l4i3 Syfclb jltpJI Jlc .hypertumors ^^^ 4 *i 5 UJI 

^ < 5 jl a *.*i J I i>jl> 0J5^ (3 

OK^a^ ~ ^ cLib^LijI 

** * •» ^ *• 

i5^t ol •OIa^I aAIim 4 iifl JjS J 5 tdJbL c (^1 <4 < w 9 Ui^l b^li^l ^ 

^JS’ 3I jX-io 3 aJJI ijs- 5 j.a 3 (^1 iiUj - 4 rfuSLlll b^WI 

jJI I4J Sftliij dSlkJI ^loou —-.1 ijs- 5I ^ioA—uJ 

djbj^ ^ ^ c 4 JLo^l ^ jI J.^ (3^ 

J^IpU ;^l iftx 30 a)l ^UsjmJI V>A JuSh^' {^3 J«iSjlflJI 
t. 31 ^ 12 —Mib t,"< txlxflkj l dJj^ ^5^ 4 Jl^j ^JS’ Ja lfll j (3t 4 _j 3 l^l 

.JSSli (Jlx- 4 ^U^ JJ—^ J—^ cU^ ^ ‘jja X nm A 5P0 jjp 4 i 9 l h ll 

* *-"t (^yiSb Iff U^jJj jllay«JI J5lalJ <^w>coJI Sjr^^l S^aaII 0L_SI^-^I ^33 
JSl 03^2 c^lj3yi (>o j 5 l iJA> oLa 5 ji 1 ^ 1 2SI3JI -leeches oLilaJI 
<jlb^b ob^ jl o^-ff ObllaJ^JI.Ji^pJLo JJ 3®^ 6^ jrjiSj i« 3 >P 

^1 5 ja J3I ojLib OjI^ (Ol^o>yi 3 (3*^ IjaIp 4. 4 *1 « Aa I 3^1 J 5 ^S’ji 

.^3*03X1 dJjL) 

(3 1^3^ ila^iU (^^153 ii-JlilaH J3ilaJI cy-hij^ liA jl si — 

MM ** 

I Jl^ 03 ja 4 I j-o .jlfcj^l j!^ 1 1>^ >^T jw (Ji 3IU 4 SjUa J3P- ^.Iapo iu- wIp- 

t*J 1* ^ < 0 jiua 9 3? 4 Jj319 OxjIS^ <Ol^J^I 2|AAJ> (jl 3 *'^ " ^ 

«jlj^ Jiff) ohiffJl3 *j'iJl3 <Jj^l3 CiLsIjjJI rJuJLooJI 4 i >3 ijs^ 4 -LiU?. Olj—^ 
cJ3jiJ£i 1I Lol .(oiA^bJI ojl^ Ol^LuAAif) sloths LM>bt3^^3 m&nsitees ^pcJI 

Jl 3^bff 4ApuJld - SjLff-bJI oJl^ 4j03^^a kIa —u>^ 9 L-fl^l3^l3 cljI^IajJI3 

Q^i—uij^ t , %ik .Jsl CjbUs^vuj ^L^ij 1^1 3 Ju^ cd^SJLff- Oj^ 25 - 22 
^(47)j^|^^^| ^3^ ‘^3 g>3 ^ « 4 j JJJ3A 4j^3J3^ 4 j^lf I J >^3 *Gfllis 

t 0 

(3 UsLo! bdL^ 4 _Jj> 5 ill CaI^I (jaJI Sj^LjJI O^l^JI 3 bo 3 C^jSjiS 

^ ctJJjJ ^-9bJj3 .Lka^ 4juI _uJI SjAaII 4^ J^. Alj 3*^^ ^ 

dJj 5 .^Uff-I 3 Ol^ C—**. 33 —«* 4-^1 IJ^ d 3 '^ 3 i Jliio^Jl 
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uLbjjLuJI 


oti^U (Lajp J5l 0^3^ ^^—43 
^ 3A dUo (J{ (jmJI^ jy^s .OU5^jL-4«Jb (blastomas 4^-^5jyi 

.oLiJdlf Ob4Aj> ^jJ 4AdJjJI Ob^iJI ^JS' ^ o>>b^ 
jLi>3j ijli (J djru-^yt 

JbOipc^ ^IJu> ij^5 ^J lK>5— 

C-JIS {Luj^iAS »Luj 4jCrfiitl)l Jl j^JuJ <lC'L_M4ll OjIS .jb^b 413^ 

i^jJI (3 jjJI cUaj Ujck^ OJu >3 aS5 .JjLftlb <3!^ 

<6 jL»uJI Bt^Ls (3^ ^3i *■^'^3 ^L-^l cl9'3lAA t^l^b (jlS 

4^^^) J3^ o Jl^I 4^130 CJ3l^ .<otj4JI ^ V5^ (J1 

<i^^3jJt BJl^ U3^ <Jloic-b 14)3113 JLL£ ijJbB^I dJt^) l4> ^1 

3! jL^I l^3AJb cl)3fi>tJI j^Sl i3] [Jj t4^Lo jJI Obk^-uJb 4AJil)t Ob3lJI «j^3 
^^3^1 C^S ij JlpUoj JiS 1*^ antioxidizing 5 a , 5^LM) 

JUii>l ilijl <5L^I JLt Jit Ui^ oSJ .j-^l ^ltl3 
^ J30cSJl J^ :^jballl O^Ulp-^fl injlt 4^3 JS ..■uAS . jltjuJb 
(3^ JlflJ Ad 4-J^ <(^3RiJI <^biA)l) jLJpj^MJt ^(3^1 ^ba^t J— 

.^jisji jitj«ij ijLsyi 

:5j^yi ^Lj^I J^bp jmu ^l^ cJiAi^l <J5Apell ^JIp UlLo (J 

Jlaa^UvI ( 3^^) Jltjwf 3^ Ad 4 ^Aa^ 

.^ob^o^l JLp 

4jbd^l jia^ (Jt—P JJjt J, jAsz3 4JlS^ _ iJI» 

,«45jJI Jltjwu 


4>Ld^l (3-0 Aj3j as 4^l^l Ob3j^iiXt _<*(l» 

.«fj*>b >^JLiJi 


j^iL-sd 1 a 


.«( 5 Aa 1 I Jltjw b^ 3 ^ Ji53 jJ)l ^cJaJI 

P 3 J o-PcJ JL-d 4_*—* t ittP^I C>t 

.«^ * 4 *JA$j>i 3 A^l ia^O ftlll 


(id) N<Hi-Ho4gkin’s Lymphoma. 
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uUbjjLuJI uUisgj 


4 ^lJs)j-*JI JJ ^b^SlI 4 ) 5 IjaJI» 

as .iJLl^ < 42 ^ CUU lil cOljcStJI dl3 ul 6^1 Cj5 

J| jiia ^ viUi (J Um lif^Aaw ^iLJj Jjj (jl jtfiPc-A 

^^.C- Lrtlj CJ j .*! * ijl O'^'C ' io^Alo C>Lo^».o 

CjIS >dJi^l dJb 4duQjbl OlS ^ jA^yi *i,*J.lJ iiiJa^wuXI jlj^l jl 
05dL^I .^lsk)l 4—/Is (| 4 J 596 ' ^1 iilLjLib jSb ^^5 cIj^j dJUj^ 

®li^3 (35^— 0-0 VLr^ j^w l l ^L^JJI 0 —a JjjJa-Jti 

a..um^ j*iJ5^5jbl 4 _-i«jpej i5JJI) J3 j£>UjjJI Jp J Jl OUP LoJLLP^ 

■ M ^ M 

.qU_MJI oljfu^L^ 5>n<ftU 01,5^1^11 ^ilJb 3 <(>^' 1 ^ 

^«aJI (jli9j%uJI jAS OJ»L—mU 3 Olfl«iK!l ^jjo ^^Ijfu_ Mi (La 

^j A a PT iim O iSj^ 0 ^ XhA ^fci Afl jl ol^JLuf iJCLL^ l^wbLiLo (j^SLuo 

((jltj^iJI (Jjo £ 3 ^ <( 4 ^ S (^^1 dljil (^^rf4^b 

J^JoJ {Js- V,..* {^ 1 Ji* Jai 2 —AI 3 4^3 <^,*.4,i , < *i 05 ^ ijA (3 i 5 ^b 

C*_-ALa Jiil .groin l^jj Jj J^s ^jSs^- (round ligament ^JCw-JLI -ijl-j^l 
4xipJ as 4 j—JftL—a*jl CJJJd cgjpJI (iUS JlLo (35jJ 

( ^o i v U jlaJi ji J 1 bjij> (J^pcaj (jl 4 >pIpJi ..ju 

.^^.lUU^I ^aIj Jl 
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2 


OUJUuU qjnfl 


S&Jxi - Lib Cols' 

.jl^yi (jtf» (3 3^4^ ^ tiwu^Lb 

c^IjlrJI 3I eJ5JaiJI ^3 

(3 I4IA Lo ^Jou iL-OlPtJ ColS JL-Sd 

ljlioiIIj dj^Lxil 4 ,frLMJl Col^ 3) (.9^^ 

5I [j3 4 jijL djih^ vQ <n**io (3 <^L.«m^ 

jolpl jkjuJi Js> [AJJbLJuJ (Ji}\ J^l 

O^liJ j 5 ^ ISJs .DVD >„ja *flll 
l^jiasu) 0I3I(3^ Cj^ 3I 

3I Cjblj3 (ftijijo lft i i 303 <*l fh^ 

Cjj\S LI - 1^3—JJ6JI3 0[;vu^l3 4 S^l 3 iJI q —A 
pyramidologists JIjlrJI 

3I 4 ^Uj (J1 ~ qg3jAPt)l 

qjo qu^ 

quJ) qLdjj qp JUU 4 ijjJaJ 3 

bl q[& ((dJJI ^3^3^ tiJllA 

dil JLSj Lo ljdS3 ql JyalpeJ ^ IJjk q-o 

(#) Pascal’s w^er . 



JJ 4 . 4 dojt J~lf Lj> o|» 

j!>y oi 65J .v-.ihn ji 
4 jl 55 J ^Jl^ 
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ULJb>iuJf 


jj- tjjA uJj - jL-bj^b ijLo^l 0^1^ ^135^1 O—^ 

.itpto CjL> 3 JiLl33 iiib^l <J—u)jU-o (3ij^ ctj^^JilJI 

l ^ ,Q, ir „* fl i > ^b-(UAJ (jLbjwJ) Oti3 iJljLC i^I go 'bjjJ (^^1 gSJ 
cfol^ltCS o^y^Alb ^L-mJI JSIj gl cbl^ ibJ JidJ .Ja^^jo ^po 

Ob5gIpJI bblpJI 4^Ji3cltMj 4AaA^I ^b 0^5iJI 0I5 

jL ^UJI 4ocpJI 4^UJI ^ U.*ln& <iU5 5Jlo .bjJU 4 SoLJu 11I 

>S^I OblbguJI g-® 4 jM 1 j 4jLd^l jJai> O^^iJI JjI—Ij 

g-MbP-l ^ <4jbi Mf 

0 . 4 . 1 ^ t.Xd g| (jjolill JiJI glbgw J| 

^ 2 ]ojAa OL^ J5bj jl Jj ilpol jr^i *J3PtSJI (jU ^;J^JLtl iotboa 
j JLP-3J ti'iJb *0)}^ JS__A)13^3) folic acid jflwaj> 

c^j^JI .jLbgtJb iAjo^l Jugj jt gSU (oluall^ll <^3^ 

•jUJ! g-oS" <^3^ cii L >' iidLo^l Olcg^l JL-9 

.antifolates ObLaa slkp} ^gb gP gLbg«JI ^15-ji goau ^ISJ 

Oaj_uJI g1 Jio di^bLil 3 4aJ,i>. ,,<m,U pJSI ^yJ ^ ^3 

^5i)l ga 4JlAa CJlS *4 jI^ l^AJtb gl 3A ^L«JI J3U1] U-LJ] 

.abJLuJI ^ 4«bQa 3! 

Ojl-^L gl i^ dJa^Pcbl OjlsIgPcll 3^3 <4^3^-t4JI jAAil gMAJb 3^1 4^ 

.03^13 (Ol3lg^^l3.4S'l3A)l i3 J3t:uj giJl3 (£3 C ^-luoLaa Jio »>,^I 

J.0^1 (JoaJD .4i>3PcA.uJJ 6i^l<gi.LI (JiAajpclII LjIg^^iPcILua (J^ ^ 4^3!] 1^ g-<^J^3 

(^\ (53L^1 (31Jo>-^I gj)33 gA3 - free radicals SgpJI j3JipJI 4^13* ^3 
^ ^ glS ISj Lo g^ gwJ .b!ilpJI gjQ 4^JL>ljJI ft|j..^yi 

^*11) OgpJI J3J»J^I job ^ LJUAPUJJ3 .4., ftA^I OJU^ ftAcl j.iA Jl i^lp- 
^Iblj 81^33^ b^li^l jb ((iJjLLfiJb g38Jj ^30303^ !j3^ ^1 j^QS^LmlJ 

(Jc Oj3 b ) 4a£Lxa 4 4^* ^ti gJ^3 <*<^311 Oi^LoXI ga ^mJlo 

J3ipca eillib g><Aj 3 ‘ 4 -J L-aaaII llrf —ut IJu^ gw-J .SLpJI pJu JlIo ^ 4 jq 

^3a-«JJ ^glptll ^IjftJI J3»^ fOjpJI J3Jll^l (Jp fiLaJ^] ^3^ 
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uujuJU ojoa 


iUw 5*3 .beta-carotene buJI Ul .bbUJI ioUS 
iLa<5 Ai gJijSJI lij-p- Jis bbUlj j-pJUli ^JJI 5 jl_«SSII 

jl5 6^ .jLbjwJU (^5—s 

JS5 .iijJI jUoj^uj ijLa^ AjOjS. ijj—35 jU IzJI OiUS^ ^ 6— 

dl3 jt LojJ IJj LoJO* 5jSL« 4 Jx^5.o li WSjuPitl obil^JI (i aJ5U- ijirf c^i 
Jldlft^l j)» .(jOj.lb 4jbo^l jJoIpm jj8 Jaj3 4^IJl^l O^yUSLtl 

.bb^c ^ (^3 - ( 5 j^l JK^L) - «iiJLuj^l CA-ai- 
,33l*uA JJ iJliJI _^lXo ^3JJ 1.JJA1JI3 a. t > 3 tiH ,53l«uj jJLotil «dJuk Lobl Jq 
4-^1 JLJI5 OloCu-lL ^^3 -.«jAI frl5pl J ^j-0 JoJip- 

cObLJI ^33 0133^ 1^3 <phytochemicals Olj3U^b 

b^loJI 3^ tCflJllJI bjJ) ^!^Lo| 3 lOUtjMii-ll iJljj (3 dJL^Lua^b 5j3^.«^l3 
^>«^3 bl^l » ■ *) (^1 ^13^1 tiUj iilS Ja — «w 33 .Ja«alil 3^x11 

cresveratrol J333lj;ii4«j^l3 <quercetin Jycopene c!H3^l 

'^5^-)'^ "'3 <sulforaphane jlslj3iL«*Jb <silymarin t^jUxL-Jb 

OljL^m ijs. 0)3^1 oIa JJ35 jt (ju-iptti (J-Jo (J .indole“3-carbinol 
carcinogenesis oJ^^;^MI)l OL^ J 4i:L:5Lo l^il Jiaisj i^LA^3^) 
3A \XJb lp-3^3 JsSU J-O^b 3^0 ^JS' SjbOSA l^3Sb 

4jL?^I ^3-0 ^J ^—M ij\ jl JaaJb Jl—j^bj ol^ IM b-* 

(J1 3 ^^ ^ ^ilLlA (JjX^I SjUxiJI e.^ tibzJ j^^ipcAJI ,jSij ^ Lo .olJpj-uJb 
4j3ijkll OUiAsil jIaSs J| 41^ ^vSj^ kSl li '^3^3 

^ 3 SJ <CjL^Ii^( J 3 L_ij (Jjj-b ^l^l t 3 ‘^ 3 i^ ^,_u* g t 5 .L,„^Afrliil 


(4^Lu^I cb-ff SL«JI C-uU Iil3 .^^^^JjJLAJI l Qq.^l U baj) bj^ 4j.iSfl 

.<d 5 b U (^ISlb jxAj Jpd 3 Ua j< 1 £ 3 uJ j 5 o ^ 

ol JaZpo US^ c4.S^jJI OU^I ^3^ ^a-btJI dBjsu 31 U_o jdSJl liJUib 

^3ialil Axj ^ bl>0 Obb^^iflJb 45*13^]! t3 4 :ow\".U ^13X1 2—^ 

iSjUJI OljrokJI 43 -_c. Jjjlilj jl^yi Cikul <OLl^32_-«:Lfl Jj^ Jl3lp3 .L-ifcelj3 


jlisj'xJJ ^_^ylb3JI IJj U5 .4s?-uiaJ| ftlpM olb>j%«JJ Si^L^I 


35 



UUb>JULEjl ULiSg:! 


J3L3 j| ^1 Japo i^jJI 

dL^b lUj A ^ j^uap’ 

.jUd^uJb ^£lljLip| o^Uj^I 

(w^ib JUbl^All^ oyipJI OLwIji^ ^ ^hwa »L^ JiAd cUfl—ufSU^ 

.d. 4 jd 9 ^l 0^31131—jo j^iij (jlki/-uJb 4 jLo^I (35^ jpIm—« tf1 (3^ (4^ 

(53 ijOjf' ^3^ 6^ ^ *m S 3 

^b>4^io-Ai|, (5^^ *<3 ^ glL aII 6^jS. 0^ jui}\ ^ 03 ^ ^ t^i.ii 4" S f^ 

jS] ^•^Iaa J 3 b 3 »lpbi0^l i^b^Vl or^ (5 ^ « < ffr 3 (5 

Jtjo? 03 C)ULbJ^JI j! jblC'b3 .Ol3lj^a^l3 ^^S^LoJI ^ JaaJL) 63)3113 Ux 
6^^^ 1-^3 . 5 j-^|jJI 6 Jl^ (jjfl J!l^ J1 4 j> 1 ^ ^LjL^S cI 63 fl fr 

Od control group i^ljAl 4P-3ajxa (3 h:l) yUlp-l yjSyi iilsj3l jl iJL) 
J3I13 JJ isLp^lb - (3 jJJI 3 tL-cPt-p 1^3 J3SJil£3 b .;..., «/) sbyt 0(Ul3l38 0333^ 
(J Jsl 0333^3 < jS] iipbjJI 03 -"jb 5 “ ^bp'^ 

33133 )3aAoo ^3^^^ O^ i**»lj6 3 ^ 3^ .j 3 b» h*H 3^*^ ^3^^^ S^l*a 

^36lal_-u»^l ib3!jl ^ 4 j ^3£j 3^ La o^ <0^)3—«Jl3 O^WI 30 

lA3ba£iwt 3^ OltlJjiH J1 SjLi^l 3ft. retrospective epidemiology 
3^ Ol£’3Ai^ 2 ^b 3 kjl_) 3 ^l Ol—<*»lj6 (53 3 ^ 

OjIS^ ISI Lo ^ 0^3 <013* ■**> ~ *^lj 3 yi (5I - 

t3jLaj ^ ^5^5 3 ^j^L) 13*^1 3i'^l iiLjJ3! 3u i iM hull 0^4)9 JS 

l^ja 133 s) *3^ t4^'^l 0^-^ cbiclS jjk^l)l V-.A.i—uU (3^^ b^i 0 Jjb 3^ 

3^ 49-31]) duJuJiaMji 4 ^)j 6 j^l ^Jli> 3 .(3'^bil*uyi 41 > 3 ^^ 6 jS^ 

Ijrob <> 5^)1 (Jb- cidJLu Ol 3 l^/i^i 3 Jl 3 45)3^1 J3LJ3 3 ^ Jll»)l ^LJalll 

jLjl3iJI (_^3<a^ Olp-IjS) . 3 Lfc*j^l 3 ^ ^^3)1 I— Ajjtj ^ 

^LoS)) ^ 3^90 ^ (4^ b) 3 ^ <^^^^ 3 Lbj^«JI ^^ 3 ^^ 3 ^ ^Jlc- (J| 4 MuJL]b 4 iAlAXI 


(♦) 5 A Day program. 

(•♦) pro^>ective cc^mt studies. 
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uuijJLi fl 


LaJULC>^ L^LboS^ 0^ ^ 

^ 4 juja IgkS l^Ajd^ ij d.4_ uij (^1 jUad^tl Jjlill (J| l^u uJm C(j 15 

6Jub JS iitxrf4i^ fii^JLffJI ^^llil jjo l^Shla ^15 .^5^1 3j5^) 

01dji—41^ j^ (i ^IxaI ^,fl *tailj Oj^kil vJL-J^l 

•O^J^^I O^j^ i)Li0^l Ja^ 0^ Ji^ (^1 ^^^^bjrCkSUl 0^ i^JL^ i^U^I 
iy^\j jipJi u- ^553! 03S5 js ^y^i J5U1) i^ijJi ixpji 0! 

ij^ OJu^ 5 ColS^ ^5^1 0^ (4 jojl 19)^I 0^ (J! 

JuM ^ cUdlpjl 4 j^^iJI 4 aLaaj.uxi 

O-A 4 <uQ) ^3 aU ^LqaIs^i ^ti^l 0—^^ J— 

^ ^Qi .OJljJLi^I 4J3i^yi jLli>^ 3l^aJLlX*■■^«■^.^l djtjijcii] ojlpcl}| 
dfr^APcA ^f c^^IskJ) ^ <<Li^^>g<AJI 4^^A9b4l ^1 yij <t>fr ^^Llil 

OL4AfljjJl 6Ju^ 0^ .^lllll Oj^ cdjyill ^5 libi^tjsl ( jA Ia J ^ 4^ljXI 
ljU i^liil jl^l ^^sLioJI 0^ !0^^5!^! <^50cJI (3 
IJuHxj Jl^ UiA5 UlxL 1515^1^ bit ijs- 3! (^,a44*g1 ^bcDl J3I1J 

jUbj^i l^jy<M, 44*> jt 0 ^ ^51kJ 1 JI5--I9 jxJt_uu ot JLajCi jt 

(4^ CuaJuTclttfl cOl5ltf ^jf CJijxX^I ^3^pcA JUi^j JLi^3 

45^1 ^a)I 4dLol cL^LJ^) 0^ 4x11^ 41 . ut,) 03^^l 4 ,.,,,^ap" 

Jj^l_m ^535 3 (jbldj^l O^S (jL-fl 15! ci-JttiSj ^ <013! 

OJtJ?"3 U^ -03^5^1 oL-kr*' <^bL^ (Colorectal polyps 
J3llj jt <4^3^ l4uuij SjfviJI Cil^iLttil (^15 i{Sj^ randomized SliljM hy^ 
jdJI 0U=*recurrence i«>j jryb ai ^;)^ ^ 
cLuOji^I ^L-C O^JG t4.glQ.fl ijja JSSlI CjljL^tlll OJL^ O&I^ *1 *€-5 

^ tQ,,, tjl 0 ifri (Ames j—c| ^y 3 j~~^ 

il^jo ijs' (53l«j Oj—(33 ^ 0^ <S ^—^ 0^1 4jojd3Sll3 <Ja_;uJLQjl3 


Jio tds^jXi pesticides ^134)! OlJi^ 4^o J^Jo ^3^ 

6JJh 0313!^ ^ 3*^4^ 41^ 'C^ —^J3ji^3llflt^^l L.JL3 yj CUj 

hj| If J 3 I - 4flUd) apuail) (^l-'g^ Uf 4 «<*> 0l ^ (jA OLflSj 4 jajd 9 ^l 
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uLJb>mJI ul^gj 

Ijj5b ObLiJI u! i4l> obu l;. -.^ 1 

vl4;M C)l3[;<i^l5 45l5flJI Oj^Mital j£} ? jlta^uJI SjJiaJI 

(^Ul 1 jl 3 ^ Lt»jLulj| jjsC CjjLa 

u-ioo l3blS jl5 .^IJl^I Ol^l^ CuIj jSj ^ 

14 ^ 5 ^ J^Ipo ^ lli^ j3IJa—*a5 ^l/bti 

j^\ oli *OL3L^I 4 p^ J ISJs bliSl jSJl 

O 5 J 5 SJI oltj^ Ul>L^{ JU^I Sibj (J1 Uj 4*^5^ iitOi ^ 5 odJI 

1.71 J1 43UI i 1.28 ^ 5 l - dJiJI J1 J^ ^jlUl JLlsdl J^ 

J aS^Uc ^ 5-4t olS' <OilUiff-yi dl5 J| jlaJlj .^^^^4-JUI ^3 

J^liiS \jS cjr^i^l ij^3 ■aJLoLm (3®ti«u ja] ail 5Jto g-g^yi ^1^3 alLc- 
oiiiega -3 3 Lr^^I o^U—.p-L l^L LoJUJ lej^ . jL^Vl oou viJU—aSlI 

. 05 ^ 4)13 o^aLuJI liljQ^ ftl 3 —it jutc- Lbji\ ^ 3^0 jjS^l j«—<iuj L5 cijjkjJI 

^ (jlb^ j-o 0^3 O^jj^ iilU-«iyi gro JoLjjI ^5! 

.ijk^ jj? 

ijsiftj ^ oj csUVl^ Ol^j^po^l^ aJI^ill (3-® Sjrj^ C)La5 J^Uj jI 

(3^ .OI^jUI ijA 4 fl ,4 „<o .U j^JbjJI ^3^ J5b3 J^loTi jjt) 4 j[9 < j 3-T 
ijLoyj Ijjj^ J—Lkjl^b C<Ai^ j 5 iftjtkyi fijiA (j—I p- 

Ob ^I 4ua 5ib3 \ji^ «JI Jl£ Ja1£>o us cjL-bjvJb 

05 ^ ^ ^ ol^ (ii 3*^3 f 4 JI (3 insxilin q^^-wj^l 

<(j * * ^ II ii wJ I ^^^3 (J>^ ~ diA ... ■^1 6l •U^3^'^ 4juoSII ilAJbl 

jlls^^wJI OLpjp&o ^3^ ^^®^Sjj;u£j3 ills (J| Cuojiajl JS -j5Lpt**J)3 cast-icLI ylJalJl5 

OijR—wJI (j Q , ^ 1.0. 1 ij] ^J£■ iJ^i db^S cliUS j^a (J—-U-lS 31 ill 

«* 

(J o3Ui—«(3ll 4 JaX' J-J-flj -olt/^b i)Li^^l JUip^I ; 3 -o JJLHj ^^^^ijl^pJI 

.aypuii (Jjji 

(JIJjsJI li ^ l h) (3 4_Sl^All3 Ol^lj^o^l j 3 ^ ap^lLo 4 p^aj^ 

•* 

6^ ^1 jlb^uJI j—o (j^itJLI bL_K)! tSUij CJl5 l^iSJ cLJlft l^.w-'i 0315 

Cyas mastectomy Jl.^n,.-..il iJLsJ ^ IftjJJI^ 03 U JlSJ .Iaj^c. 
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(i Miii li fl 


cOL^ LoIp dluf * 1^153 6^ C35 ^La^I ^ 

l^L^l i^jJI i^JkUl jUs^ jlS^ I3| ^ cH 

Cuj3 sXAS c^s)5 jdoSlI 0 ^ 1^3 <Jb5 OUlbj^^JI 4l-j3 ^1 

risk Jyoljfr CulS^ »\A^iptA IjruoA qSj ^ i^^u-Jb 

cjlitl (^1 UjjJ jSo ^3 <Ia>ac ^>o J ^ factors 

6 Jlc 6 I 3 (J.A.ptU oIjaI JUip-I Jd UiS^ ,ja7 »*U v3^UJJ IjJuaa jlS U^ 

4xj>UI S^l i5dp ** J^ i 35 ^1 djjft All i>a^l 

4^jJtJI liAill^ ^jJI J-j*?' J1 estrogen 05 ^j^ 31>®1 

^Loj^ 3 cJ--A.^iJ lt^lkXsl_ui1 - O^A UjJt f^yi Lbl^lMA LJL&liAsa ^ 

jJ frUa^Stl ?i—*«jJ 3 I ijJij iuLaJ^ 633 ^ J5 Jl| .jL ^ JS JAt 

*UkJ, jA (J| b^) ^^3^ 'f b3^^ »3^ (J| ^*^35 

IAj^ olltj^l if Is j-Aji jlt3 cLoLt £bLi<l3 

•• 

*^ljJkiJI ia3^9jj 2 ^ 1 aJI 3 c^ 3 AmmJI (^^119311 ^bjJI 
^jjo (JjOjjzIj OJub (3 >^t—MuJl (£1)3^3 

^ Jo^J JlS ^5JJI <jril^ J^] jUi-t 

J^l IJiA (3 ^3Ub U3-iL ^Jjjl *UJbJI i>0 i| jLJoj^*o 

oL>li>^l (3 ap-3j ioL^ 5^Uo (^3 - bisphenol A J^i^l JLj 
(JjQi.^ ^ 4 ^ 13 ) i3b^ (3^ iJ3.ii4l juuAllI (3^ ~0^33t^^l 
4£y«u OLiaJI gjAiJ c4jJ3luJ ^IsJaJl 3-0 3 ^ 13 ^ g-^ J^\^\ 

3 I ^31 _^i if}^ JtS ^3Jt3 <J^i^l_<ui>I (3 33^*^^ ‘ 

0^9 <d\Aji\ i>j UjS i 5 J-<» (JL_P 3 .ovulation i^b^l ^jJ iliSJI 4^ U (j— 

j 3 ct^-uaiaJI 4^ Ijlu ^^jJI CjS^] 3 JJS 3 cinenarche ifi>L>)ll sJj j—as^ 

<4 _utAj 053)1 (33 .Lob^ (^1 J 1 _«» o^ (^ 3^1 ^UJI (3 

gioj^l j! 3 Juj .JlAkSlI g^Li^jl 3 I (3-A£JI (3 L>4^b^ 6 ^ *3^^ ^3 

jl (3 4 IS dJS 4 (JIqIj _tt'yi Ob 32 _«*i-0 |l; A ijs- (J-QJU *33*^^ 

OLgS ^^1 a^AAJaJI Olj 3 jJI jjo (Jbuilb ijJL^.w Lfj ^3^31 OLoibljil 

.bbjufL Jl 3 b 
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UtJbjjLUJi uUjogJ 


i^\ OWl*il oro iajjJI ^ JLOd *jAI J 5 SJ , 5^1 jtbk* 4^ 

t>^ UiH-9 vlwftJaJI g^QaSil OljfvS 

Obji-ttLA <^^^^oLu4*iil 5j) Ml ill <414.^31 (j|9 

•Lr^b^i louil3 433 SJ ^ . MAAi \djt jd8 ^ .JlJs^^*JlJ j]a^ dJj53 

iiL^I ;jPjB JJ^ 0^ v5 Sji^iyi (j^AjJI jl (^3 

J^l ^ 03 ^ ul JLp 3 g^lkAil JJ .L^l 

€i5*aDI jUs^mu oblUiZ^'l (3^ bL13 Juj3 jls 

^ .^jJI 4illaJ3 ofl^l d\iojujj jja^ JJLfij 1^1 3JUJ 4i[i 
Cuts l^ilSJ <(J33JI S'ibj 05^ Lo Jjul Cuts US^ iJiiiAr^l ^Lo ^3^ J3L_U3 
,ttLtt«JI ^ ^JjUj JjflAj b5 ^5^1 :^T J.4IP (j03-(fli^ 

^aIa^ oL— c 4Jl^ Jajj j 53 t^3Aj^l jjjl3tl c-tl5j jl LojI J30iSUJ o—^ 
Ijjslj < J3»;^l lIaOJ l^Lu^l V_x;—**03 OUlfc j»t ^^3 cL^Lf 

4flpl^ ^^yLs^J U-a - tuSy^ epithelial cells b3L?JI Jljui_wl 

.lla^l o3J^ (3-0 JUj^ ^ <DNA bjJI 

^3£■ 4 a^IjJI jJpI^I a 3^ «JL-*^I (jUs j%t»3 J30i^l 30 JaLjjjl 

3A3 <^^^;;5_*«S33^SU JuSH Jj3laJI jb^slJI 3I ^^^^JuSJI o^lJt 
UAjr^3 <b3^l J393 < jb3_*Jt J3aJI 3^ jl 3SU ,^1 Ob^kAH 4^0:15 jJI 

.4Aatbyi (3^ 

C>b3j^Lo 43^3 3! 3^1 J3L1J (5^^ jS : 4^l^ iJ^ 1*93 tibl^ (j^*^ c>S^ 

(j**J Ijjto jiJ .4jUt (i 20 ii—uiJL) ^5Jiill (jLbjuu 4jLo)lt S^ibj Jl 
43t**(llJl3 ijU bb^Af- ^jIjO i]jA\ obtfli jl 

dt Jj 3> J3Pt^l i^j—bbti jl JL^ «4jUt J 1.4 3I <69 (JS j-a 1 jLkjMJb 
oSb ^) ^] JU iolAJI J3k ^3 .iJUl i 1.7 Jl 4. ..:ll 

JJco 0^3 .(IjfLtt^OLrti 160 -OL33i il>^3 ^luSl quas^ (Jb Jbjj j^iub J3k 

(jo-ojkJl ^lasSlI 3-0 J3I0I OL1O3J gjjl J5 ^*^513^1 J3J-II 4_-«»lji ^ 

dill g f - A . b j3iKlI .^U»l J 16 4 ^.w 4 .Ij JiJoyuJb 4^Loyi jlst^ 3-® 

(♦) Million Women Study. 
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otuiiU ojog 

I-" * dwarfism CwL«ail CxdSj^^ 

oyij^ 0 ^^ 2 : « .a 5 ^iJs> .Laron syndrome ojj^ 

<[^—Ml 137 ] ^j 21 \ tjbcu^ ^laSl gjjl ijs> dL^ Jli^jJI J 5 l 3 Jujj < 3^*11 
4 *«jJL 3 t ^w » dL^I CiuttJ —ui 15 ] 0L03J Cw*l) yioSt aL^muJI 03S0 jj 
oLa*^! ^ 03^3^ JLaio^tld 

pIjJI 3I (jlt/%tJlj (33^L^ L* IjiLi .ai^U o-il3pJl3 oU^piSLtl 

uyl*i La Ijr^ 

dIkXAJ < 31 $ cd<^j0tA 6j Jli£ 63^^ 1 a.iltl 

cH ^ . jIi S aJ o ^II (Jx- iJIaj i .^ 63S0 JS oLotfl jJoUco 

Jj « «« ? (jUstj^Jb j 3 o\m (^Lflj 31 (^jlJI 

U 5 fjij<juS’ Jj Sjw—Rj 

ioJAJI C»b^| 2*^ J 1 Ji^b3 A ijflh 3JLU jl ^3^ l:£^ 3A3 - [ojub 

J>J 3) i 3 [U^JXI f^A 5 jJ^ 3 ; 4 U > jl (joj^l < 4 iLU^l djjjJLPciJI OL 5 j£iIJLI 3 ialszJI 
^3^0 jSS"! gLj (3^ ^&iju (jl Jui^JlLI (3-® ( 3 ^ .ifljjIaJl dJL^ ^3^3^ 

jS^I ^3-o .^3—o «6Juk Ji>o OL-oLop-J 63_i>3 (33 .8 J 1 

J3l^3 .SLoJI JI3 k (3^*^ Ji 3 ; » «* ^ b I3 <*>1 03^ C> 3 llo<^ 1 ^ 3 ll ij\ 
£^3^*03^ Jbj^A^ ( j Q 4 W 4 M <i ffi 5 l.il (^^ O^ cOjJu^I jj^ 

•• 

(jfO—Ml (3-0 gio 3 li>j (3| .^Isj^l josu JL>:>^ Oj^b uLbf^^ 

<0j-of-,(3^ S^^tLc 4 -i w ii. ft lf^l (3 ( 3 ^ ol ^^^3^ " ^-faLc- (3j^Jlj Jis L^Lc- 

i>Ltl (3 ^ ^^b^l jJbj (3«>JClJI (3^ ^.Qd^lU (33^1 ■JaJaj^3 

o^ £^i f 'M t 3 ^ gJLj (3«>- (3 ■ ^Ijg.U 0I3 JL-mJI J^ 

ij\S ISjj .jri^ dJS f^A l^l (33 ^i«j o^lUis^^ll (3l Cu5 .j^i^jcdl 

jbsj^b 4 I>Loj JUlc»'l ( 3^9 <1^3^ ^ljst 4 *JI ^3-0 (iiib (3 ^Jlj 3 (^^st^-uJ! J 

t 4 jw-bjJI Ob^lJI ( ^ 44 " « i j JIjLo dJ 5 ( 3 l _ 5 LLI (3 I83 iSLtI J 14 ( 30 —So 

«• .*** .• .«^** 

.emphysema ,^3^1 ^lfliJl3 <^^3X1 oL^I col^l3 .a^LjUl oI:5L-mJI 3 
ol *03.^ 4 P 3 *m (3>]afl (3^ 4 L^—4^ ty ^3 " (jLb^wJI ^ 1^13313 

Jl^ (3^ (ja 4 aaJl OJj^ goaal LoJUt 0^3 JL 5 j 3 ^Jd 


41 



LlLb>juuJI uliDgj 


\1^ - 4jjJI JaS ^1—il^Jiil JJLo 

dJLC'lfiJI 

(3 Cadis' jji3 ((JJ9J^MA)l ^ ^ 

Lt^ ^hXJI (jl^iLI ^^3 '3^^ (S&nt& Fc «i3 Ls^Lmm^ 

dXt^iii/^ jJ^lSJI Jj)|^ <4*11 Sj5L^I (3I9LII 

^Loil 3 4 ^L—^Vl <^jiS uaJT 12 cil 

jIaXI i^L^I <^jUI »l5^l jlS^ .oUtoL^I SJ^Lfl^ ^^UaJI ^ AmJ 6 

jfiuo J (^li^l Jjj^ ig^liSjill iijbLJSJI ^LuJJ 

(jA oL-ff-jJI SjlapI ^5!^ jl&Ljuj l-LuoJI ^ US^ I_ijI 

IJLaj^ ^ua-^I Lo^ (ftL<>..«MJI JadLuiuj ^Lq^I .dJuAdJI oIjIaII 

SjiAfi-l l^ jljtJij^ JLpJI 5^5*) J^l (3^ .JL^I {^s o^ {‘jJI 05^ 

*(i—Ctp-lii^l 0^ Sj^I^ jI i_^jjJ tjUJI 

0^ ^1 4.ctflj<^ OajoJLi^^ -[^jji^rfMjcJI 

radionuclides isiAil oIjl^^JI JSLJto Oljjiiktl ^^Ijl 

IjLj>I (liUj {^^Lb .jJ^Juall jlpcJbl oJlpo 

Iaa.miiJ> \^Si^ J^ oLl^l O^ 4 d^AA all*? 3 

4gAAllAl) 

jjo jrdSj Jsl jJlS liibjb dJjJ5 «l 4 XI J^ ^lijjl ,JS' 3 

4>a3 .solar rays iyuj:Jui\ ist^\ qU-jJb iUrJ 35J^fl <s))Jt}\ 
frequency cuA^I Js- 3jjSll oUjU j_^SII gJ^I JLAi>!JI 

ft5jaJI 4^ 3JJI CJ^)) J^ipo^ ciSUnJI Oibjl <j53lJI ibjl WS3 .^j) 4io)l 
^ Cy^s isUaJl (^yA Lo elLii^ 03 ^ <jdSj 

^3§ 4 j 5 j tv-Q^y? J5 jjo SjuJlp Ci\jA 33 .DNA UjJI 3 Ol^ab 
Ii5L4a»» ja ^1 c9^1 3 isz3l5)l Talaya \j)}\3 ias Js- ^sc^ja ^33 

i^lWI 3 [yjA d\SJb 4-J3S ijs- <3jI ja 1^_>Aj qjij ij—t C*—.<<3 


tXib O.P03 ‘^JolaXI 4Agc.aLdJLdl 33^ LlISLuo Lkx) j^ ^3^ mLa_uiJI 

^ *r 

»L^) (^yMA-wJI 4 Ai^I 3^ .IaIp a^JuauJI 4 a.^^I L^^JU ^ 0^3^) 
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uojuuU hjciH 


(D) dJUstdioJI ciU<^\ll ijASJ dfllft <£L)S isj* Ua. 

oUo/uU 3 jIjd^I 0 -® cM^ ^a-u*j>t)l dJuJ^j (Jx <iU3 Jl^Iuoj ^jJI 

JiVl (Jx- i(j*#bjSiJI jLtojwAj Jjjjj - ^ 48 ".tfc.Ll 3 j^J^aII 

Oj^ •|3>1 JloJI USj .Cl« po j^3 (353 o-a OLaJss^l OftLj> 

6^ ^ b ii MT) Ol— jla 5 1331^1C* ^ ) (^1 4 * 7 x 3 IjAJI 4 _)jdl VS3IP6 

ju-flJ till C>U*,.*«.pJI Uiko t[Uranium- 238 ] 238 (»3iib3JI 
3A3 I j3.il>)l ^ 4>a3 (JlJall i-jl^j j ^3JiljJl3 <[Thorium- 234 ] 234 ^3«jj3tll 
Ja^\ j4ol3fr ap -1 Radon 03^!jJI jUju .^Lji 3I il « jlt 

i 5>?*23 <q 3 lp«—«JI ij^Jj #133 m€ iolill ^qil JIP03 «^qJI jLbquu 

^) SjjU 3 i ^Ijrtj 3 A 3 .jltq^JI ^I3 j5iII 4J JSl j 3 C> 

>^l 0^ ljufc'3 ( 4 l«» OljL^ 4 ^1238 ^ 3 * 3 lj 3 iJJ j-ajtti 

4*4^ ii>«» (jSaJ y 4 .«fcAJ jlaJI ol .(<Ua 4 ^ uJ-ifli JIpuj CJ5JI IJiA J 5 

4 Jxxi 0 jLT (Jj (^3 4 y « i ft ^1 Ol»* ! « * ? ■ (Jj qu*SlJ ^ jd03 (J:iAS ^bl 

CiL^l^ C*sJ.> bJ^iA CoJLJtfl UjC(X3 <3^^«jl-44xq 4.0403 JJ3X} 4 i 5 D .lead i^Lo^l 
^ 0^ J^ picocuries 5.4 4J ji-JiAil 

( 5 * 3 Jl 3 <4J L ^n 4JIS3 4 j^Jt^ (0^1331 jdJ 4 ) «J-ojdl (3 ^" A \\ 

C)b3lii 44 «ia cb'blJ J.* ^ jiaii] quLJI ^ 4 oIj 3 4ajLuqJJ OJuX ^^^3 * 

Cildi ,h^\ oli>a &3 .blowers ^LLl 3 .iljbJI ^ 13 X 1 ^Iju^x ^.tb 
4,i *ft ,4, U 4*3idl3 jJSVl 4pc*x*j| 4 J OjIJ (5 JJI jjqSII - JIS—wb oLaj - iuojill ( 33 S,^ 
.(centipedes :Ol—q«jjl 3 4 ^> 3 ! aI CjI <- 4 —SbjJI ijtt J .15“ |j 

.Ifll ha ^ qoik—wi Jj 4. M il lb Jj J3»j Lo (jlc^3 

7 4 * , 4 mI ) 5 LpJI JI3IP ijqll ^\loJ^J^ q-0 O^tl qja^ JS—wJ JLP-I3)| jUJ ^ 

djlS .^^^^ 3 ^. 7 — 444 X 1 o^3«^l (jiliCsl (Jx iiUi3 " »i 1 U-® v5^ - '-ySlI li 

■•• •• •• 

4.J.Ajd 4-1^40 3 I lJj-^I C^J J^ (X^l'i tibL.p' 

(^3 - U5 2 “(5^ 6 ^ Srb—tA^ o—^ f 

(>tt L^bJI (Jtx qj^^.iLX3 4,444.aj> dxj ^J^S' C^\S - ijjJI ijJLtl 
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ULb>juuJI uU^gj 


(jLJLoJ (OLuaS— 4 u 1 II Jl^ J^l3l c3 

^Is . 4 ^ ^ iJjJI (^pJI ^LjajJI ^1J5I ^ .^Jl-£> 4 j 1 iJ IJl—J L^ 

< 4 ^ 01 X 1 ^^uAipJI oI^jLmJI ^ ^fcAgtxJL 4 j^^I ^ 4 dua 1 I 3^33 "'* 

^ 6^ 1^1 Ct—iJI ^ ^jLi 43 tl 9 lLL) dLft CJl 5 

i\Sj^ OlS 05^ jl jjo Jsl CutS^ ^ 13)^1 o»S^ . 4 d^ 5 )l dUj3 ^^5ii 41^—0131X1 
Ux- 41^3 JLi >33 ^ 4 jt (J| OLlb3ll frUif- Ji^ ^ ^3 

jrvlo 3? :itl 3 tA jr^ 6^^ ^1 *i)LjJk jjSo ^ . 49 iLaXl ijJjl? I...A1) jl jlS' 
(^3^ Cuap (93 C*x^\j> ld| djl^ *^^3^ ^ Cf^Uil 

^1 U3^ jJ <jL^jJl3 (3 iljUiA bunchings 4 ^^ Ol wawj 

oLjbyi ftUic oJl^ ,^iUi ftl33 4^1SJI uw—uJI Jl l3jUtfl ^1 joIjSd^ k-u—of 

^IJlpcIoiIj ylJa^l (^Ji^j oL> uOoJ Jj OJla* li| 

lijub (|jasj ^ l{^NAig.,> L)j§ JloSJI v^ 3^I Oiyu ^ jd03 (Jl^ 

« 4 j 3 jS gLj jI .(oJl^I 4 ,laS)) 33111 3^1 <U^3^ 

^^^1 oLmIj ^33110 300 (jlf 3U0J ^ ^3 ^LojJI jUsjuiJ JjLSLa joApuj 

dJL^I jlloj^ ^ 3 ^ 3 tl 3 blip 4 .^i ^3 L^I ^ 3^1 (3«i3J 3!^^ JLi>3 . 4 —A&LJall 

^Jua 37 4&3AU^ Lo - ijn^-SLia OjIS^ <t^3^1 c<^IJL£'^I .4—J 3 JJI 

( 4 ,JIa 1 I 0I3MMJI ^3 ~ 4 A 04 *> oill 18 1^)39 4 ^l^H,MOf tol^ 

jl^—uJI jl Jl ^l 5 dl 40 ciaJJ ^3 *^J3'^ 0 !)lJb 3 cXt tilb O— 

of^l 3^ 031-^1 3^^ exposure (jpjxj (3^ ^3aIij 1333^ ^ 

.at3^l 3! « 4 ^UI 51^1 3I <i>]| jl cOUl »l3of 

l^kojlj Cx^ AEI ^^i^tXl b^l kl^Ujb <(J03Xlll ^ jr\^.Axll {JpjSiA J3 

(J C)1ju_) (Jj^T g—>3! J jL-jdpaJL)3 cd33_J3-o (J 

LeJu£> .i^JlDI (jlki^toJ # 1)3 <^3)>3> 4 a 13 ziXI (^3l0GXb < 3 toI) OLuLa 5 s_mI)I 
J-SaJI (3lJb| ^3 jL-o» ^33^ ^3^ fJ3^ *Jt^-I 3I #lsJu^Vl 

^3X1)33 SljXI <^Uj C* )1^ .OblJI i^jJI fju _ Jsll^lS^ 

(^1 ^Slt 4 j ^333 -b^l (5Jdll jlLj^oj 4 jLo^ l^<ax*k«o 5 O^b < 4 oaAj 5^3LoJI 
(«} Texas sharpshooter effect. 
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iSowU ojaii 

u*pii*iLI c^IanA)! lal (3 djJUt J>SLu 3 

Jj^T ^ 5 ] disS OJJ 3 Lla ^3 (OUsLjjI <^ 1^1 Jx- j^^ud cJdUi 
3^^ ^Wl O^^SoaJI 5I .jjLrfw 5I «V_^ i>x «i*pj| 3 <laS^3 

OUj^ J-0 6I5IP1X € jj*^ 5^^ t^-w—<JI jU Jjb .iSL—iJt 

djL^I cjIi A fr S H OlJh^3 f^<L u 9 cJI OU-i—wh^l 

^^Ijl Sj—J^i^l C0I5 LsJUX - fl—^>X»" <»*> Cij 15 (^I 

^ 3 lS» Jl 5 I ?‘AjibT 4AfaiSJI g 3 jAl < * i.i.i ll JS ^J^ JalflpJJ ^ (4—ixljj 
4 JWI 4dli^l L^l ^15j03_jtJl i^lSU ulJ i^UI DDT «J 

4.wla»*<o 4flKia »bj^SLII („^3 

\j\S - 4jliJJ ij^ L . w 3{5 corM54^3 <C!1^5Asw bl5 43 jJJJ1 - ^J-JLoJI (j| 

0>ii?JI Jj Iaj3Ju ^13 chysteria bjrO—*4)1 J| ol^^ll jow j jb-a^ 
J1 f33^ >osi (^ gjkJiLLtI do-1 ^I Jl 55 .(paranoia iL^jljUl) 

\3iJ^ 0 ^ 3^ *tl>—tf ***^^1^ ^ 5 ) ul^—" uts^ <^*^^«Jl-«wJI Judco 4 >o 

dLLJ ^Ujl-u»^I qu—ufL^I (Jx jl5 jI^^I lL-rAj cJU—a^I 

j^aII jj-ttfl <oUjJI J-® ^^^3 j-ol Jlillj^ •lx^IoeAI 

•» * 

jLbjw JJao ij\S .jil5^ dst^ 30 6.ilJxj bj^>Sj jltj^JLI 
3 4l^ ^>0 Jxl Suffolk dJ5$^-«i3 Nassau 5—u(l3 (^^latlLo J ^jl-UI 
(3 4 rS|^I (jdLI (>o (3^ 4 4 A« fl) (3^ .(JSS Sdotijl Ob^^l 

UJuSlo dS ^1 jl (Jx 3 Ui Jl£ - SdofcLtl Oby^i) (^y^*JI JU-<iJI 

** ** 

.i^ldXA^Ib 4 jJu 1 .4jbzJJ 03 ^ '■^ ^Ibj-wJI'^1^1 

4jI (JJ 4—a>ljdJI .(^di)l oli3j^*»3 Ob^m (jru JaLjjl ( 5 I (Jx >^Ai ^ 

dS 01—141^1 (j|9 «dj3bT ^ 5 ) (3 jlLjiJI oyio- ^>o jjS^I idx ifJLih jlS lij 
cl—uU j -0 dJdAll Cul5 >11^1 ^b3 lL®I3 ^ ifJljLA O^So dfl3 <4jiL^iI9b i*^Udo-l 
^3Ld ^3 jJJI cAshkenazi ^ojUSLi^JI ^>o ^1J] jd3bT 
(3 t5j^l SL^I Ja^ (jU yUdo-l tjWI .(5dtl| jlt> js 4 *j iLo^ ))l^ 

(jdo-wJJj (4.Q.^dJI 4^ldAJI OL^^JI J3Ult oJLa dJ^T ^5) jlSL** 

(♦) Brookhaven National Laboratory. 


45 



UUbjjuuJI ul^gj 


^Lj - J3l9j OI/va) JuuaJI^ tJUJ^Vl (>Q Jdl J-«^5 

C(j15 .LqIa 0:^5 jlb^w d^ ^jJI 

j-w aVL (5jJLII ^l>r^ ^ ,h 4tfj)*U ^ J^I U ■■■*lwj 

Lf j cOjfOtAaJl udLuu^l ^ 0^3 cO^I^ajo Ajjum}) 

.C.)ULa>'^l J ^ 0^3 5J3 6^ ^ jr^ ColS 

^» oja^l oIjIIsjaJI tX^ Ja0o js L^ybl J ij Slj^l j| 

( 5 ^ Iamiwo C)>^ <j^I J1 in situ 
4 __)I * au ^UJI oil*.i 4 «u>Vl oils dJu^ o. ..**<1*] 

.^Jju I^xIaIajI JS ^^15 .CfSjJI JI5I9 Ja\^ - l^^lA*Jl3 O^b_uJI obj Jla - 

Uj3 .oi^JI 6^ IJ»>^ IjuS 1^^ ^ (>®5 (Sjut^l oL^^JI j-0 ^3^10-® 

CblS" lump mastectomy JiSOl t^olll JLaiL-«»t OLLax^ jl 

j^J3 <«4Apbi^l ^^itl ftLaJ|» ijjo ftUau-AJI Jqsu ,Soj^j^ 

ibtuji dJLo.^ ^1 1 

.«j0Luj^l Iju^ d^Lo ijs- JJ^ i^l^Lol Ll^ 0^^ 
l^l Jo tl*Jj^ oUs>/mJ 1 J5o ijlo^ ^Ua^l J^l^stl JS iJ^jsCj 
^_jaJI col*i*9 bjj^ ui® (Jj .(3^^ 0*35 3 31) ijyo. 0 bo ijs^ 31 

U5 (presented «CaaJ3» c^—aaIaJI 3^1j^ 4Ai>3U5 Jyill o^Lsc_wo J.«&s3 

Raster 3 (OlAA.wXMtp^l JsLuf^^ 3 0 ^. 3 ^ 

pLoJiA jl^I ^ 3 ^ 4,""t>33*^ Oasis' .t^l^iA 3 03 - 1 «< ll^ ^3. "^^3 3l| ^iXiii t (Sunday 

jll?j^o Ca^^j 4 (uOi) OS 5 JI 35 *^1 i 3 ^P U—^ f .C)l-A.ioU^I 

ojt&L) ^ ^Ia ^3^ ^ ci JjuJlo <o!j3 -■**> 

(Jl Trujillo 3 u^ 3 ^ ojo-aJI LojI dliA CdU . Jlit>l t^l jL^ ^3 
‘jri^ >Qjdl ■AigiiLo 033 !^^ c.7^3 c^jLmJI ^^j>3ll coL^I ^jl^ ^ 3 ^-*^ 

c.Ai.^3 cjU^Lr'*^ ^ Jl clusters 4 jUloj^ Lo JS^ ^*11^ ^>^^^3^ 

* 4j| 3) 4dLo) 43^^^ J^ 1^3^^ ^QwauaJ (4j<^j>uJI ^ 3 ^ 

.431^1 (3 ^JS’ 
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auiiiU qjoq 


0^ fj$>> ^ (^^ijU Cai— l- -Q-lie. 

Co\S hi - ^1) Jj^ C 3 ^ (5Jwa (^5 fl cL^Oj 

4 j 1 dUd^ U *>®-^ f (jyj'-i ^Ja^J -)i*^ ifi-LuJI 

‘5^*^ ul—tt( j ifljjjo j5jj CJlS .LA«i—ufci> (J i*5lbj«JI b^l^b udJiL jl5 
^obcJ^ 4.fcL:^ dJLo ojJUj Ca^JIS^ 
Jifl - «ioj5io 4j3m 5 j^» 5 jL^ ^>aJJI Jj Cj^ Ua5 .(>£^1 Iao^ jtL ^3 

.sore throat yl^l ^ JLapo js U 
Jju (Cat scratch fever ia-Jaall jia^ 3^ l^Usl La ol l—b^ 

4^3jr^ .* **^ J^ .CujW^I jSI^A ^ ^aJUJoJI (JaiU-jJI 

ajL^i**)) jl Jj if ^ j^3 (l^,Jpb^ jSiJl^ lihhq i^J^l CwftlS 03^ 

^^l (i^liAiJI ia^3(, 531 aaJLII ^j3iH Jj Oil oS ^530*!! i^Luo 
4 aA 3 j 3 liLLu (U3i JxSHj Ja«JI oj .qii^LLlI SljiJI Ju^3 isliiJI 

.aberrations Oli3JJ:JI 

hernia lii9 o^ 4 j 1 l^ f fJ5^l ol 

4A fl >iA ^1^.0 U * a 1. > <AAd SJ3AJI {J>-^ oJlpcJ ^ IJub (jiJ .(j^ljJjJI I 

^i^Loi ^ (^Oli JJI3 jL Oilsl (^13 ij Lo jlSLo 

43toW 35>LI (J 4 jLIjJI (3 JSjy djl 3 - 41mJI iiUb 4 j^j OjU ^ - 
OJj^l .bijl3£-^ jUxa J| iL>j b)j^ U5 <^1^1 ^ JL^3tl Jj>l .iil33J J3: 
:IasXI )3 3 ) 3 ^ 0 ^ 3 ^! (j^ ^L-a-aAI J J>iil Uij\j^ iJU ,^Aob 

(Us^ ij£>^ JS \ie jl5 .ja)IJ ^1311 45ljij3 c6Ja i«aJ3 <4 IaL«oI «UiAP 
*b (j^aJI ^bSH (.jifla ifrl M fi . flJ I j g « <, > ! JjsJ .aJLujO 4 ^Lujuo .■■!* el^p'3j 


.itlsj ^33^1 j-OOjI 


Ojl (jIp J3 ^ia£»JJ vi)33J tJ5* . ■ * *> 4 jwl;^ SjilxA Jj 4 ^l£> (J j 5 o ^ 

JA30 Sjjlfi l^jl^ (Jj jrj—uj OjU ( j I I flijlA (_jX]| ^llJI 6j^| (J3 ,4-wJp 
(jU- OLop- J^) l^jJ 433 JU| (jLtI iJifr 3-^ (^3 (Olil^l (f i (3 

^ ^ ^1^30 ijU .(iilLiA j-0 L^3J3^I (3 (3^3—£33)1^1 5 iL^_^ 

( 3**—^1 J3L»j 1^1 3I ColS* L^3 l^l (J»3pl 
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ULbjJUuJI ul^gj 


^ jOhOUMlil ^ cGIS IjjJa—Muaj ^ i^iJIi 

.oUs^mJI ^^jJl j^v—u*lj<all JS—iJI 0 ^ .JalaUl ^JiS^ 

,51031 -JuS^b J5o 4, |l<n<a 1^1 4 a.,,,, l^j^l Ji—oJ 

Cols' ol Ltt 49^ bSWI JaAJi i^l - needle biopsy S^^ILj itjp- 

|jUb JUAJwJ lIjJLLI iJI *^330 ^1 ,^^rfOb OjjS 11^3 

JJtP-j jUalSl 49^ I4J 03^ (^*3 <1**^ J-^ ^>193! dJllA 

Olc>ciLi0 ^ hi ,M J^SVl ^39J ' ^bl) q^-J^lpbO OLul-buZuiXI 


^ 2 j v£Lili Cjjja Jl-U .4 i3A0bLI ^bi^Ajl3ib ^ qL <wII 34 m U>^ cOSL^I 
l^i^j cJjuiluil LoJlI 9'3 l^jJ rotator cufF dj3JLll 49^1 cSyi jl Oju t^xJ\s 
^3^ Jju 4 a^aJm. il JLaa>Sl Cu0^ LqJULc ^ 143 Ojj^d US^ 

Jam SI ^1 1^3 jJaj (^1 ^iapJLII J J^3 *43^33 U Ut^l CuS 

dj3j^ LT^ c^»-*uIJ l^l , 1 ^ 5 ,,;fr l^btA 1^1193 < 4 >>IJ^I ^;>0M <(3^1 4 a^^ 

3Jlo» :CJl9 Jl^ (SjJll dJub 3 *^4 m ^ dUS *6X^1 jLi^yi v^iglhl jL 

4jl^ ^Ul Lbl 

c jbljd^l ^iS' J| cjjlfl,, .^Jl ,3jliajl J| ^33)1 f^a CJL-Mfjl 4$ C4 j 15 


bSlA)l 4.4_ Mij ^3 _u4AmII bSl^l C 0 I 5 CiM Sji^ »LaJ^ 

4jUSCJI 43 U Oj^ LftjiD .^r. ,,444i^l sLopI ijlJaj jS-uSo epithelial cells 

4ll.PcJI 6 Ju!b J| 61 ^ 3 —sdl JLIC 3 > 4 X 0^1 li^?* 3 ^ JuLAj ^« 4 __iIS' .I^Ltf Jsl gtij / /i > 

> 

Jx9 jLc dj^lS 3 c^Lul^SII ixjju/ ~ (3 ^ 431 ^ 310 ! dUb bSlj^l 4.433 c^ljhJI 

Jaa <bjj3j 

J^^ ^53 ^ (3^ ^ O^ ‘jjX^! J J® ^ 


j^aJb C0I5 C-Lx^ 49 l 9 ^l 49 ^ Jl i^\j£^\ gd Cjjvu .C> 4 po Jl 5 Lo J3^ v * i * <)) 
^3 ( 4 ^lji^l l^Jl^ JSL> ^&-ucuJ Col^ l^l j^xl . 4 j^ 4 .m 4 j 3 x^ 44 <41 ^ 43 ^ 

Xij J) 3 l 93 ,^1 C)Lo3bzXI )wx^3x_utj 4 l^b ColS^ l^I L^SI Sl| ^3<^l 

3 A 4 IA 49 Lo .JUaS jr^ jX- Cuo3 lxj 3 <SIjU1o 035^1 ijl (^34-i4i^l 

cLJL^ I^I jlS* jCtpcJL) jJj^ ^13 c^LLI ^ 90 4 .x.mJL* I4S3A cSho (J^ ,j0xOcXlil ^1 

.L^l , 344 ib 4 *a^9 Lo IJiib Jl 3^1 CCS .Lolx l4Stio 03 ^ 41^3 3 I 

*» •• 
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t ft liiJ Ii OiQfl 


CaL^I UjlaP ^ ^5^^ ^UsJI CjS c^bl ^jli^ J wij 
.«L o JL^ d^UXo (^UajJI ^IJ9j%«f>> :jL^yi 

c^jl^iyi 4jx_^yi Oblk)^ adenocarcinomas ^Jl^I OblLjuJI 

^ ^16 JL-Jb \ «* «t ^1 JLA t'tffrJ ^11 "11^ 

(jl^rfO ^1 33 *L)^bj^ldl3 c43LL.-tf3jd^3 <^>^(3 
^ (3^liail 3 (^1 l^t ^t .(^^LaaJI iJl 6^ CuSL^ 

Cu^ JLo) .Cj^jiOS LAjI^JI 0,.,Aifcl l^jf ljL«ib JJU l^b 

C>j£x...Mi\ ^ (jja3 <3^1 aaJLII J1 ^ o^ ^UbjAuJI Lj^L^I 

djLo CjI 3jJI ljbJLMj> ij Lo .L^jpci (J ^^UaDI OiAajJI (^U3 Jj>Ijlj 

(^3! ^J3 ^ jbd j%^» 0 ^ i3jsX.4u^ f b^UJI dLL) 

cC^^J (J3>^ (3^ 3 ^^^ .(J^ajO ^jOa^c—amJ f^—Atf 1 4j\S dUS Ijj - «L33j3tA 

.ajM^ vJiyu ^ IjLP-t .JjI^I 3 ! cJ 3 JlJI ^ lyb 

3jJl jjj^ 3^ OlpCuoJb dtl_ Ub Ci_)l5 

:b^l dU3 


(Jl^ jaI 3ib3) ^Im| ^UI 3 3^ ObLoiuAjQ 

3^3) •U 3 >^ 3 J^^I aAIiWA 

ja5U 3 ^ jl jL-^L^ .dj dL,4tf,A7Al JjQ^I ^ ja-AJiau J 3 ^l jia— mJI Lj^ 3 j 

3^^ (j^ 4-^ 5jJa-cttJI (j^A-ll jja3 ‘0[!^3>_^?"3* 03 ^ LjbltjJI 

:jgugtAl]l 3 ba 3 ij^ biu! O^LaIui^I oX^b 0^3 Odf-Lu .djrulj Libtjol 

^tiaj lUbb (J3S^I ^33!! 035^ ^ O^LaImuo 3^1^ :3^'g^l 

t^buj tjoj 3 O^ Ju^ 3^b3 3 ^ 4 ?^^ (3^ 0'**^3 3 ^ 

Ja uii^ »A (^ iJaUI gja^l 3! - endometrium 4 _jUaj jl 

«i 

^3^ 3 3Aijb Jla^I .obli^j^iuJb djhjS' f^^yib ^^lJl3 b^LpcJI 
» •• •• •• •» 

(i*AJaJI ^Ua^l 3bw Cul5 I^jL Lfcj^l <^Lt 3£>tlj dUS *J-^^I I'ijk j—« 
JcL-uol CJjU3 <^ 5 JaIlA ^ ^jLoJg udJJ dUS .^hsLo 390 ^If' 

oj U3 - OljLl:>ill j-^ ij^tLoS^ 3I (ijjJkPO ioib^ dUi Jj>t iww-w 

.jL«u3!^b dl ^a-uaj (JI J.^ 4Ij^b£A3 (3 ^a.^ (jl5 
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uLb>aJuJI UU09J 


J| jrj— m 3 micropapillary ^ :( 3 *l g: )l 

^UPbL-wJ (^1 0 Ci_>a]I fOdjAAo 4jUj^l OjIS 5I 5I 

.billing code Ojj^aJI jaj j-o j 5U|| dlljr^aA JA««3 iJlSJI 

ojbj 1 J 5 ,L^Lf 3.5^5.AllS^ <4jI^ cULf 3—4^i^l Ca-JI5 

LsJlIp tJ^ \.„juua\ L.lUl^ ^Usj Ox-oLd 3 i. ig illAU 

»lj ^dtfail - (>* ^3^ l«< v *l 4 ui ^3 ^JbSJLI 

c3JLp(iLI Obl «if)l ^{ Ij^jl^I (jl5 .dJihpiA Ol0lj-j^| Jajr) Cil—JLIs J—i-f 

^jA 0^ Js- J^j£kfftl} 4-dJa) (i O555JI3 

i^jdJI (JIp 4 *Lu-«JI 3*_Jtyi (J-Afr g^LJoJI jjft ^^1 f^WI ijs- 
ddixisAi^l ^LaJuVI) ^oocAJI^ c^LkM_4uJI 4 miii..JuVL) J.XO1II 

Ij^PePbO ij\S colonoscopy 0^$^^ j&l^ 3^ dh Lj 3 j^] , 

^ tnjlstjS—. mI 43^ ^*^3 -^-b 3^ Ajifli 

3 J^^_mU 1^3^ Ofbil ^dasiia iSj^ 03^3^^ Ol— aIaA 

(barium enema 3_jl^ ftl^j i^\^\ C.<.JJo - Iajl^^a ojJlpo S^Lx-} 

(Jj 3JL^^I jx li)L*( .Ld-Mp- (Jst 4 j] i^Jx ^ 3 ^ jLi^I 3 A 5 

(^jIp- 4 JI 3 SI HjI _ui jt5 <iUS (jL ip-i^l LSjjjj>U (^ 133^1 ^iJx (J jiLtapuA *-r**d® 

.gsl5JI (3 dJh cJti JlaJ (iJJI odsjwJI £1^53 w 3>3 u 

^3^ tV-Axxtall Ji d-i-tttjjb 3^ (J1 ^JMuJb AajI Ia i3l 

^ t[>A3 (jjiPtA jCbPLA UJLaJL) .AjiaJI^ AhJSLo^ AjIS^ ^ 3**^^ O^ sibJii 
.(JU-aXm* duiXjLM j| ^xJu^b jXiotl ^I^^aUI jopcS (jlS^ .^hltl ^bJLuAlt d^5»)l 

fJJiujJ] 03 j?J 13 (0biASll3 ‘0*'bj^idl3 ((j ia dl ^ 1 ii « *a LaI 

SJuAxII OJl> .(jbjL^i CJlS^ <4 aj1 q* 1^15 ColS^ 

«splenule J^s^da l^tj3» JbdaJI 3£kiA (J Jj^mm 1.3 l^AjftP- jLo (^1 

jwuA (J3 d=d^ J O—^ OsUa.p- dkj (j—- 

(J 3 ^ tjl jr^-^ (jtp 0«53i>3il 4 <4 ** ^ 1 (jl Ijj C(JP3— 

.3juaj> ijij ^ 133 ! dUA C4jtS3 (« 3 r^b» bl5 ^jJI ijllaJ 3 ^ 3 !! ^®)3 

i^Q-to r^l jU 03 ^ 3 ^^ \3 ^aZJiA isJ 3 JL*uo» i£JUa OjIS 
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UUJLUU « 


Jlill ><ill jl5 iaJaJI ^ 4 *J S.IjS 

U1^3>i 5*3 «CA-125 Ob^i-^ CJlS .-^jJI jLs^l gSlli ^ ioL*- 2a.^' 

j^Sb U OjuI jl^yi oU .l^jJ iaJijjA . jUa^l jiuu Ol>-xSju 

5»I_>A)I oAa O j —mo jl SjjlS' (5 j_ 3-I oL_«t (iJh^ - btJoli o-^ 
Jd g^^iJI dJi 3*3 <(jiu*il obsp-J U^jbaj JUlo-l Ji 4:iSb - 

• (JIaAaS 

oLll^l fjA ba^ 1^1 \sjy>] cOU^lxil Jit Laljjj ^ 

OAAil (| 5 jU (Jj CuJLtcS JL-aJ 

0^ dJi^ <qoa-jAiiJI JjjjUaJU y^a,, 4ui> j(ao«s (it aLi) 

(^) f ^ ^ 

jltjuJJ o>-«ijaji ^1 ^SJa :lpt.tl 5 JU Lo i*;^l 
OLajI 03^ .dj 5 J 3 ^ (i Sloan-Kettering -u>L^ jS^o 5 I li 

e.w^l (Jt Oj^ (^1 - Up-il U5 - dJS Jjo <^ 3 jjSJtb J—gal l* 

Uait^ cl^^lt y^iLJI V * ii W] aL-itl js jlS .oL^ ^l^ ygJuJI 
Idt^A U jl 4jjjpj^^ Cu^ <« J li3L-a»» yi (wA-uUl SaLou cJLtjl 


4J3JU> JcLui^ 

03^3 y>« yj—«JI (| LoJtSlo^ ^Uil Jj^ts 

JaPmJ3 J^aIj JJi—«*J y5i)l - ^^1 oL-tj »(i^ 6l^ JL-Qltl^ - 

jlj JJ ^5!) jaoc^S 30^ jl 5 i| ,<d 9 Lu j Lii^ JL?-jil jU 

j> 45 ) JIS3 .«Up. U* f.^^ Ju^3j il» .jl^ill gSlij »fl^7. 
*W o>L-,l 4S3 .inguinal 4 ^j 1 4j3lit odas- Jj ja^l jlt^v- 

jLiJ-l 4 jj JUa .^b! 4 »^ Asu l*3l>>-i IjjAa jlS' (^l3 <(‘3JjUb 4^j« a : 5 r> 

.03)34)1 jjka ib3k)l jUaiiill 5 j ?9 (3_e objjp-I UJLIP3 .SjijU)l ^Jlc. 
U) i 4 s -3 .SiLoJI 03^^ OJ>i)l el^Stl .io-L J.aj)3 .tjjl^)) itU—«u d ...J 
Lo Ij* iJsSlI 3I c«djLfl „ .at ^30; ,ii» •> ...l-ill (J(3 .(jvo3» tAjtj Ijl£'3« 

^ 4 jl got_.U.I (>o jlS' diSJ <^ 103^1 el^l dli J34J jl (jOjXAtl j.0 |j*J . JjS'li 

.Ifllha 

(♦) MD Anderson Cancer Center. 
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Ulio>ujLil ul^gj 


UI41II d5laoJI ^ (j^3 <<LuJL«uf 05^5^1 Cubits' 

lz 3 L-itf» Jj J-to 3 j 5 (^^jpcaJI Ijla 3 ^?" 0 ^ .PET gr mfl »l^| 

iljJya (J1 ifrLf dJJl Sjl^l O^IJ 4 ju ^ - Oj^d J 

PET jLjiil^ill .L-u^ (3 J 5 l..^p*ul 3 CcJlS^ - 

^^ 4^1 ^Wl 4 aJ ail l^^J^iilU IjLoSjI ^ ^«la fl.LI 

c^fxj ^Jauu 4j^I ^ 3^1 ^3 ^3-^1 .^1»* ■ii*i^l 

^ tisLmA SiLtf ^3—*^3-11 33^3^1 0-fl^ ^ LaJaP3 .1^3^ ^ 4 H ^ I b^ J3«^ 
I^^Ijmj c^Lma2S^I 4 ju^|uJI 3 i 4 iLu 3 JI bbli^l .JuJlmi 45 M^ * *«»l 
cOLSj^pJI 6JL-Jb j«3 , 4 *_<m OlijjpJI jSji (J— Jam <1*^ 

4^1 SiLidl 5 iL_tl oUi_-a^ ey^3 <positrons Ob3j0j3JI vJ 3_53 
LfiLo3 Ijl^i^ o 4 ,-ff,ii aI (jdo OIaSJl) g*i 33 Ob3jfjSJJJb ^xJxiaj 

<i» 

(jU .jt^All ^>0 oLi^ 3 do ,5111 iScintillator 

5 jJlpc 11 I 3 (JsLJtJJI aJss^l ^jJl 4 jlkj b^ Jai) j--a 

(b^UJI jjft gAiPto j-a \py> Cuts I^jI Ca^ 4 aI^ (j *3 <14^3*^ lH?" 
j] Jjjo IjIjSJ 3 Ijiyi oifli AjO^ ;^3 - I4) 3IP0 US J-oa 3 oIoj ^ ^>o3 
blj^ JjIaa «il i^jielll JIp iLjIsJI bU^I Jjl 3 l O—flsii 

jIl^I 

( 67 )^j^ jl I JS^ 1^1 oIju <j gL a k — mJ II CJj (^I ^bSlI i33 

Oljl—^1 Ji^bl> djj&I—uuo dAjco bbMj> ^3^ ‘f ^3 i3 41*^13* J— O—^ 

^3 .SJOJl^ 4 f> ut *1 ell) ^ 0^3 (jjlilll eJ-) 0^33 J 3 >‘ J 3 I w n, " !! *4 ^La-^I 

«i 

Ji OU^ Jl—«.ji ^^lJo V. ■ ‘ ..Jl ^ (C>Lo3lall 004] 4 jj^ (J 5 21) 

-OLuJ^I 4 ^—i^^llil 4 fiJ 3 l)l (JjlkAiI c 4 jjS^I 0 J ^3 ^ 3 *1 6 ^ 3 ^ 

dxLkJI ^j| . 33 LuJI ^^^sulull j^lll 4 ai^ < 4 .€'^LLI jIj 3 ^I J aa w ^ l 

1^ Q t 0 .lcJlj L^bl^ SJupcIa <4_AsllXt 1 ^, luQ) CaI^£' 4jJ^ 4^l]^^l^«Jl 


3I c4jJ 3SJI -^M l " 4 ^l^-«ijJl d)IJ^yi ul 4 ; ^ 3P0 J^3 

bjJI ^ ddj.^1 JlS - 4j£tfftX\ 43iSl«A.tl 3^ cdJojMA 4^1aa.^ 6<^Ia 46* 


( 41 ) Positron Emission Tomography. 
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UUJLUU fl 


Jla£ 3 >^l Ji^Ijl) DNA 

ji\M OljLu>| J ^ 31^ At I oIjl) Lcj b^L^I 

O^Ldi^l J1 d^>AJ9 0<dl L(j 5 .^Luijj^ js CjS^\ jL 4J3JI 
^5^5 •4^Lupiil d]pj^ l^bu^ UiA cOljLJtf^U (^1 iuJ>?JI 

((jcJIpJI bdS^ oIjl) jl^ cOIjA^lLI v,*,.i^i<w5 CjjLs 

,[^|j!l^ O^ ^ Ijuj 

jUo^uJIj oLo} )} ,jff6 ,CjS^ ijS 1^ «lia0-yi ^ Iju^ jI 2^15)! j 
JdLJLJI ^ ^Aj>UXI Ol^l ^ JpU:S ( 5^1 OL^ jV 
4 a 1^I dl^ ^^51?*? .(^Id^l J>i ■A.9 jS 0^ *5^) 

jlaosj 4JLaX’ ^^5tiJU Ia oIjI^jqJI kXotXj^ (JjLutjJt 

m 

Ju^iLI (J^ ~ i^yi 4^>Uuaa <lP^ 0 J 7 b 0 ^ULmupcJI 

»l]ai>^l V.J—ijSo Jl^is (JaaJL oJkPO U ^5 clkikU {JPjsCl} JS J3— 

UjI dJS jAmj^mJ jI 4J3JJ iji>4 J-<^ .bjJI U5 
Jj>1 ^3A \^mjJ6 Ji 33 (^llib^ cl4—u*ijJ 4 jjIpu 3I OljL-wl J—«»j3 ^ ^-05 c^jl^ljJl 
.^IsjJI joj^l dJS 0^5^ .^bJI 4 pJj£^I 

^Ijfu5 ^ isL>\s Jiu dJL^l5 <i. — Jj ^ IJl& J5 

c^l^JI 3 U—5^ 4Ja5k)I JIm Cjjl^ .) fli .(J(U uJI jA ^J£' 03^1 OJli^ 

^ J—»?■ (J1 i5^p 6J3 ✓a) (^Lol ^,fl„ Jg^ 

SjTL—i^l jjQ SjL^b ^ <!jIj_So 5 bb-o ^1 u*^yi 

b^Lkll j-a lineage pLSj J^fc ilj .ObAlaJI CjL^ 


j>T b?-!^ .OljflhU JUip-l .^b (SLpJI ij^—^ 

l^ ^ —ufciij jl (^1 OljXI ^Js- V^bd 5^5 :^aL^I ^aJJI Ju^ 

Ju5u i^JlS jboXMfb 0^ ^uIaD ij^-€ <3* 4*iLLtl Sjflhil .4JL^I 


<bb5o5 bb® JJ 03 .ojJl^ ^ 4^3 tjLiciiS (J| -iljLsJI 

> 

.^j^JI ^b U (SjSUaJI ijjJI j -0 4 kJ ^iLi 

J^jA Jj 4 * 1^15 fjltjwJb dlljLiJy Jb^^ 0 l ^ 

^ 4lo^ 'S^ iJnjLfftil 4pt«J^) 5jii Ob^i^l 
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uLbjjuaJI ul^gJ 


Jla - cil 5 fti> jl (>ei <dJS ^ .5>1 ..*ap> 

jl Jp-l *5^^ 43^La9 ^5?* 0^ cM “ ^ O**!) 

jl^^l 4 iL^ 3 O^ i^ Mi^si\ dljo\^A 

.»LqjJI ^^Loa Jla d^ i>^3 circulatoty system 
<(5 iM C 4d5 (^1 jdQ ^1 Jgl «**> b^l^l jjt^ iOUjaaD v^juaJI Ijla 2-^5 
(adaptations OU5^l 3I - Olj^-oiail ^ JUi^I ^ Jujj 

ftlaif- La O^Jl^lJ^I dJiib J>^3 4x1^1 ji^ ij^ 


oJlAJ (.>3^1 ^ ^^3 .«Ul3 Ac- 1 3419-13 IJkJ 33 » y^-MibJI 

J3tM (JjaSlb a—AXOA (ji'3^3 {^$ ~ j—3^ 1 ^ 9-13 (OLJjLiJIj ^3 S«f^l 
La^ (j^l OftliSo ^UaJI jt I^josu ^UsIj ja .L1x)I JuJI dJ 03^ 0^ 

.(^Lll jl^^l Japu ijs- ijJS jmJI <mum2So 

^ ^3 4 aAaJLII CjI3,,,jlB,)I 3I ^jJI \Sy^ ^ Cy-^ qS^aJU-^ 

^3^3 :qu...w(5lg*a qu^lMl ^ i^Ju^ jaS' CmS^ <dJ6 ^ (53^^ aL-kjl 

300 JapJI J^ jooc-JLfl 03^ 6^ S*^ (C>lj3l3l)l3 Jail^All ^ 3JL2j| IJub 
Iju^ j!Lo ^ 3 i >3 ij c< 5 j— 4 ^UJI qA 3 ^(3lk>J^MJb ^ ^Iira 
^Jlc%j ^ qUs^^uJI (jl qtu^jjgl ci^iitf^l ^1 (3^ 33^^^ <3^ 3*^^^^ 

.C(§3JI JI3I9 
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3 


• £ 


U^gJgJgjli^l oLuulgx) 


(LcdJccy) 1^1 IjoJULp 

ia^ 65 ^ ji La ..wXfl 

I iJgjwJI 

ftjJjj Lj> Jjt jlJ .(genus Homo :ii>tu_Jl 
(1932 (^jLo 29 (J (iU5 ojlp- .J^^JI 

dJbJtjull 4j^yi 4i^L.«uh^xMi^l djS^j ^.Li^aZuo (3 
ojcAJ jiaLI JJo (I—3^ iJl 
4 ^Lui (jl ^1 6 Jl^^ dlj^o 

^ ^ SjL^I 0^1^ 4JL0I5 

(jA cKanjera Ijru^lS ^ ^ *>^1 ^3^ 

^\j\S ^5^ JJ cbj^S^ 5;;^ t^L_^ 
O35JI J^-Jpo^ .C)Lj^^.a£»JJ Kanam West 


t>a ^Loilb^ ^ ^jJI 

J^5 .^bJ^.^1_uij>l (^Jag) ijji^l 0 ^ cd...,.i^stjai 

O^ ^J—I! - (J^ '—.*33 (^jitfi—a 

^ ^bzS asz^y 4x1^ Oj^ 

yL> - 

.ljiy>l Cti-wSo (^1 ^UagJI 


3 Sl_4iwt^«o Jlm ^1 »j.oiJ 
^ c>^3 O^b 

jLJsj^J! 5j>-S^ (j iUitVl 

LajI t 4 ,m.aj^^^jui\ 

(l)^ (3 i^^tiuJI f^ya 

<4_ol^l ^l.e*« 

«tjlbjwJU ^lo^i OVUz^l 
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ULbjjuuJI uLdqj 


Jl^-I UjCLfr c>A (jbjiJLo 03J «tfl cfliai) J5I0O jlS^ 

Jl 9 Oj^itu^A (^ 0 / (Glt£lU 4jboJ> cijuuu^l 

<Deinotherium ^5 Jj^>;jIjJI Jj jl ja dj5d ^ 

dU Ia J 5.iaP J^ ^ 4„;. A} 133IPCA 

J^ 5 j U C(j4iJl^U cj^l jj—A <L5i i^JjS o—La^l 

ColS^ .^^j^^ajIjJI ^lil^ fjS3 ^ L4ISJ (^ll_ufVl 

premolars 4^ 6^ ^ 

OL—^jfJI 1 ^ 4a^ ^ 0»L> l^l ijs- c^Uascll ^ 41^ Jl3J^ CulS^ 

^^l c^^^Pleistocene j<k£^ JjI^I t^^ ^LSipI <3 <CJiSL-Aj ^^1 

.4JLuf ^^^aIa 

^Ijl5 Ia 4xaL> ^ aL^ (J| t^U* LaJu^^ 

(3j^ «;>?■ iaid - 431—Kanam mandible ..o^JI 

^ol A?d 0^ ^4dl 4j^ 

jl LoU ojg" ,^utl jU t^b^l villj 3 c^^^bdl 3 

CJ^SLuSl) LJLuU^I cL^I ^ cb-Aj^dl 3 4d ^1 

.^^^Peking man Jj>j 3 Java man S^L?- Jj>j Jio o^^jIJ^II 
l^OeA^ ^^^3 1.^—6^ J—J>J jAS^ tjtJiJ 3 J3^ 

M *** 1 ♦• 

^IjI 5 dli jlS^ (6^^ ^^3 (>A3 C>^ 6.^j^lj CJlS 

- 053 JJ 4^;^ Jio Llij dJh (j L^ ^Jl^JI j ^1 ^>^ 1 ^ 

pLui Jfl.l9 iHomo sapiens JSbdl uL— o^ U— 

O^il .Lfljl_«J 0^ Ua JIS^ (iJjL^ztl ^ill tSs‘^ t>® 4 —Lo^aC- 

4JLiji^ (11 («aIIj aLIS* Ji>j jCsL> (^J J^^ (Jl ol-*—^^1 J^—^ t§ 

(Homo kanamensis oU^UlS 5*5^ 5! - ^13IS oL-«ol 4aJi,pco 

.Iszju&ji> UJ j^l^l oiLuJI 4 jI 4S) ^ill3 

Jiaitl J33 .Jju^ 5 j(^ oifti (jl c(^J CjI _uiU^ oA jjJlsJI jiji (jl^3 

^ias- CulS^ 1^)3 c^Uii dlij^ 3JLU Ct-JlS^ 4i^l jf ^^^4jJLaZuo Jl-s^I 
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oUjulgD 

Olji— mJI (Jj *jri^ <il 

js JIM 4^ i^ltl Lq jL l^5)5J3^yi frUlc- 0— 

Australopithecus Jlo -ojuVI ojlS^I ^I^JI J 03 ^ 

Homo habilis >a>UI <^^^Neanderthal man JIjjJjI^I Jp-j 3I 

j^ljl JI JS dJL^I jl U^Sp-Ij ‘SjUj tiUi 

OjIS^ U >^3 cill 700 5P0 i^Js' Jjji ^ Iaj-^c* jl ^ <0s—««*5^**i*^l 

cI^jS **-'**■ Jtju ^UlS^ J^j cJuJlpcIJIj djAX' 3 I 4l)bL-ui 

.dlAil jvioVl 6^Uui ^ti^wU ;Jj 

JA (^1^ <5jj^ ilSLiuaS Jji}\ IJlj <»jlA35ill 4J ^jJI 0*35)1 J5 

c^JUjjaU OuLk 4-JS 6 jj 2 peA 0 ^ OL-iwSl 4 .*aAI 

1^1 jjs i^b ^ /“^4jUx JSo iUftJI uflh:j jlS O*^ 

OulS ilsSJI (3? (^jJ ji 4 aw« 5> cJ5atLL> ^IaX jIjaI—«» l ^ 4j1 jr^ 

jj jiflwii liliJI 0 >Ia5_Juj (3 (JJ1^ Mtj] ^ j-®3 *^1^1 0-* 

^5 SjLu 1^1 ^Jlx- l^wOi^Jii <(JJ^ ^ 4dfc£LLI 4J^I 

5j^ <L*p-Ltf 5135 0 >Jl_> (jJJb ^ ^ 

]jj j;JI 4,*,fl*5JI jsmJu JlJ <VuJaJI dio U5 €<dJ55 .45U-JtJ f^iSj U ihsio 
5 j 5^ 4*AJa5tll Ij3IaJI Jjzij UJ (trauma jla— IuXm\ Jilj> ^^5 .jUbjuJ! 

La * JCX'5 *41^1 4 j9u*oS|| JIJuJUu^I ^LuuAJ^It <3 

OJu^ 0*3jPol Jlos - 4^Ultil l^lioj \jJh 03)Uli>3ll ^ —u*lJ Oa^ - 4JA3dl dJj 
La-0 J^l SJuJloJI bblpJI jJt3 .Lhji 4ua ^hxj ^5 ^pc.LI iJAJtJI 

JA C 

-^*5 .(wi 35 i 3 14*1 fi i-A^J f L^i^ ^Uil^ 

^ji^5A jjQ Oi-ol3 Ouig- ^5 ij 5 ^<nfln OJU g <(^^^5)5^1 j^Jl5i)I ^ 5 ■**> 

.OU^So i>PtA 1^5 ^ 5Jl_36 6JLfi> *iJ5A3tA OJj 1^1 {J^3 

Lo 5 ilx (^b (iuaJaadI Ol—jlbjwJI 5 aJJ OljXPtA^ ^LtaJl 5 5 « * ^ '^ 4^1 f 

Ji Lo IjrdS^ c(jtJs>j«JI ^5—«i O0I5 La .^5 .J^b W ^ 

5Jb lJub O5S0 Jix ,3 -tfUS jcasiJI Jla 3 - Ipupu^j ( ^j . i^ . „ ., (?m II ijl 5 IS|5 .j^jJI 

.^blS Jj^j Joi Lo 
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jUojjuuJi uLujgJ 


^ (jUsj^uU ^jlj fljl5 Jj^j dd J^V C*»A—«» 

(if JlqJI ( 3 b 3^3 ^ UaPoI ^^piisL^ Ia cCjJjO^I .fr Lo o 

t Qgfc 'TA Ju>^ djj^pJI di 3 tjl J-*^J Jt^Lu 

(JI^Js iijjx* <(jJLi-b (J^IxajmUS 03^ dJii n ^A ^3 (j^***^^ 

iUsJl Ctbjl Jtil .LftUaft J3^-^?JI f .^3—At- 

(j^LJtiT L^5]5J3^^1 l^—«0'^ .l4-aptAJ ^>*^13 ot^l ^ o—® 

iaL^I 6^ ut? fJ3il j 1 i ->^^3 ‘1956 ^\^\ (Montagu) 3i^Ui3« 

fjs- Jjfj jS-Ju J; ^ .* . 4 (* 4 I j-0 jI 5 <1*-^ 63—ijdl3 

j^udlj 0 -ij 15 i)tjlj ^JjutfLflill 4 *Aial 

<i>>^^^^L h> 3J3J3J^^I JL^l dJS L-ilii^l J—93 300 (J^ 

.^J3JI jjo »jS^ 1^3-tu ^ J-SIpI U jI (Jj (jal^ 

3A3 cjj^ <3 qvJLolall ^133^1 <^UiP ^1 '^jle oIjj IJ-^3 

io^SjL. 03S4 ^ fD3JI 6^ <Stathopoulos 

Burkitt’s 0^335 ia^it ^ <^^^^olls>j%uJI jjs LoLf k_Ali^ ^3J Jj 4 .,..ii fthp 
JLak^^l c« 6Jt»3^l3 «d3^l J^> ^-^3 3^3 ^lymphoma 

jU .^UasJI jc—aJa ^ ur . y U 1^ 3^3 Ja—3 J f3JI 

^jJaaJI o-o —ufciS jJlaJI I3_ uxJ 03>^T 03i£>-lj dlJLA 

(d ■ A UiC. oLoj^j ^ 4 jiSLf *^ijj^jA 3^3 (Osteomyelitis 

Jlf iiJJb <'’*^<i£«AiJI j3-(aaJI (J 03^* ^ 

J| ^^^^Brothwell 03^ oa-J^ <if aiJI j^lj-^l ^-Ip (3 i-JjUsw 

\£^\j 03SL) O^ oS^ ^ g—"^3^13 O^ ^l 3 l 5 Jjfj S3«i-^ 

.( 53 'J^ 6^ 

<( 3 c»-^ Ci33 33 ,^1 fagJI oU®^ o giy>—» « ’* 3 £*ti ul5 J—^3 

^ jfl ».l l doll dJi l 3 gr frUJbJl (joL^ (2007 ^l»ll 3 '^'•^^^ 1^3 

^^°\< 6 jJaju 4 JI t>P ^JasJI J«^» (J| J^ilb ;5il JS 3-^1 jl iJl ^^^^( 337^1 

4 ,i? 4 jla> U^ SLpJI I3II® t 3 

(*) Diseases in Antiquity. 
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UDgigigjlilll oLujIgi) 

^l—^ CJLo^ ^ 0^3 fl** 4 Uw JI ^j1 jl oJ|^l 
.jO^slLI ij^ cV Q Pr!i.LI j(V—^5^1 J^-Juo J| cIajL-mi 

iKruszynski ^>JWI Jp-^I J.*ajl 

j\l,, Ju£ tfliLlLo cOL-jjloiJI OIjIpca— wwo ^1 

UlflJI d\S il <i}^\ *i ili Ijla j 3 i«JI jlS 

a.g.i*aj[ 4 jtS <h.apuJkl dl^j q^LhAl^l Lupua 

LoJUP <Ub 161 ojJl 5PtJI ljub 1^ liSlj Jis .^Lip 

^ OL.l^ll ^ ^15! 4 aaam ^j—p* 

Ob^ApJ (ya *rt6ca jIJl> O-^ dUib jlS Qj) iJS' o^j—w jl 

^^4ap«9 itp^opbll Ichthyosaurus j5^LbjJI 

(ObjUiJI ^1^1 (3 dJaLu l^,mj a . ) ^^uoJaxJI 4 ^^! LaaLo cb^bj 

(j^ld ^ <^^^aapuJ (^^u«ujj5j5 ju_4mJI ftL> JloJ .^LqJI (j 

.uflpcioJLI ^^^IjJI (Ji 

^^aXI ^ 3 '^ .*"^ cj^LlII ojAlb SXiaJLa ^ ^jLhJaajI ^ ^ 15 ^ 

Ld^ JlJI Jam 05ISLLI (^'iaJJLI ol 5 .V fl Pi-Tjl (JjIm ^ Oj-th^l JiS jl 5 

M 16509 


.^\j\S Jp>l diS] 

i^yi (J 5 .mammal «i^Jk3 ol>-i^» Jl M UfcypJI jlS” 
4 ap 65 j^Q^l jAj - (jb^JLo (jlfl- o La dlU.<b jl 5 ^jL&. J I 

L^JLipo iSj^ (3 4J1.^I jl (Ji jr;—Lo - ftb-Sjj 4 —om 

.ia^l 4 a-^^I 5 radioassay 4^la_J»yi iuuliJtl 4h , Mi\^^ iiliMo Cj\ss] j 
J)jo cjaji^I Jj^ljJb (jU . 4 jLaj pIIoa)I 

(ils ali>ljL} i3j^U halsa L*>JLJI <? ii o - 

.^bl 5 Ji>j 

^ ^3^ L-^IjU^pJ ijlpull 4 ^^ 303 ^ 4 i>h*iQ O^^yop- (^Jp 4Ju^l j g * ^ 3 


fjlj^l ^ <«J&II t jl _«»3J» :(J Jls ^ cQ U oZoJJ uJLaJI ^Ja—uJI 
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CjUojjjulJI uLdqj 


«* * •* 


(femur) Xs^ 4^3 :Uljt jl J-aT C*iS' 0^ 

(Standlake) iaku Jl ^ji 6^ 

fOi aji ^Js- 0J5JL-j (5jj> jJ3lj^ p5 I4J (jlS^ J 

<^ljlS^ Jj >j vild JLx 4akl^ d^^Jsu #UJ| ^ ^^ 

jlS .(^Jj dL-«fc«^l 4>4 i^aJI J* dpt jt ^3-51 

(30iluu dJS (3^ JE^ <*(5 L6^ cU^Ii> l^ ^3) 

jlSJ .petrified 4Afac- 3! tij^uo ^13)1 CJl5 Jii <bjx ** ^ J3^ jt 

J1jl> "‘*13t Jt® ^ ^3*^^ Jl qI i*«*>| ^..ajIS 

dUA Cots' US' <U—^ISU jitip SI ij\ 3 jAjAA jLl-«* dliA C^IS .protoman 

Cy**’ d5^ Cuts <LftAA.P- OjA^ 

uts '^^3^1 J^3i jtS^ id,..ill TuuSlI ;^^ljJl Swill 1J3 ‘Jdaj dJi J^-rtt3 
J t^3bjt CCS (^1 ^3lpJl jjo SLA 3^ (Jt (jPS U <U53 Ia (jts La J^t 
^ a.AU L^t 4 *IUa olS .jawbreaker da)! j«»lS (s--*»b Ci^t (^U «(^3ak 
Ipdlnlj jt ^-4^1 jt tj^*^3i ot53 (dAil ^3-» (j^jtpJI (Jt 

(jg ,.^3) (jlS .^jlII fjA 3! ^jipl (3^ dJS jtS ISJ U J3^ SjUj il U Jl 

(Jjo bj^ l*kk 43 SLo 3 (Juu ( 3lS) (JJ Up 2^13^1 i5jt jt 

^1 ^dsiLuft ^vwS US .^JiAlpciil 3^ jo^a ^^«tt4d dlj^ (loI —k wii^xaLI 

.i1ax.u> j* ■"' a" jjL5tI> ^1 LApPtSJ ^SL3 a> ^b^tUfaJI dllp3 lu^tpt 

(Jld3 idj3a9'yi ^ 4lsdt CwS U (5 jJ ^L O ) * 0 i ** Jou J,Mujj3p JLuuJI i^lt 
6^3 i>3JLI 4plpl SiLtfpl jl Sl^ cSjJ .^aslpJI 3-0 brpS U^pj Sl» J 
dS^ jlS UiS ,JLl)b3 oUejb jSs>C 3 CuiS OJuaUl J—t 
■^A^tb Stk^l (pj^l (JU- ^btS cUp (Ji-aJI diJI JaLj jt (pLa 
itjlkj%*Jl Jtptai) ^&Jat (Jt J3isjl 3® ^-**^33^^ JumJI 3S-0I3 ^ (iU^I (^3 

L Qea.'T^I ot J U-jL <«_y^T C*S3 l3 • J Jt53 <Ult j-< nQT« (l V-*l S (p)l 

cU^ISba J 3JLU Lo (Jt CUL03 JlS 4j&ksdl 0I3 cJLuJl:^ dJAvl O^tS 

(JjO 4AJ5tAjJI .4jaJ^AJ^I cbll_**lb - ^^y&ksil (JS^I 4-^ gfl 4-*^ Jl L?' 
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oLuJlgi) 

44jLLo <L_j19^ 4AaA^ CxilS^ ~ l^l < « 0^ <l ^ **l fr 

.V^J,ffr<U j^a ^IjJI (J 1 J^ Jil^ “5jPiP«ltl 

^ <OI>aXI jU^yi j g i ii ftt > OIaa j—a 

i*J llA ^15 I5{ UX' CAtaLoO .4.) . Ja (3*)^^* *** 5 I 

.4i:iPbo ^ ^Ul^ Jj>j JI 5 M 

.paleo-oncology if jl^I ^IjiVl jiLoli)l ja-a^l jr^l casSj ^ 

^ (i^^AP ^Jua (Jlfr ^ Oj4*i.i. iJ JlS <«1)IpoSII jI {Js^S 

ftl^t SjrvXiO ^5AM otjL-J taJilfr <1983 ^lx)l 9} Ol^<3i^l g I ta ^ a tl 
,4^135*11 onkos i-AJU ^>a i^LJUA J^l) 0[uib5JI flji^l 

JlOP .SjjIAJI ilaj^l i3 6^ iaJa^dl J («*^^» ^1 «ihJ» 

<Kos 0-5^ Rhodes c&* ^3 

.Hippocrates h\jAj] jJj 
j^sua obSJ 42^yi ^ <<44)1 (j^ ^ 

2ii0^jstA 41a 3,f^ M*\ f^js- O^ Us^la^A C11S5 .«if JlaJI ^ 6-L£-» 

f^yAjh djJL^A 4^14 aII ^\^Jli£> Ca>I5^ .100 JjLAa CaJJO^I 

tjffuJ] (jlis^ud ^ '“j Ju^^ ^A—k4.^«Xa 4x14]^.} v 3 JJ^ lX^L*x 

^jtpuAul Ja5 ^WI (33 ekarkinos 5A v5 crab «olls»^l» 

«4jU9jt*.»3 carcinogen «(^iholJ ljJa> OjLo (^1 -i- A .I ^ I h\j^} 
.cancer 4^iUI 3 <Sjsu .jjJI <i|jJI Uua^ carcinoma 
<j3jS ilMf 5^wJ liUS J«J3 Jaj-iJb J-* L/*i^ 

ol jbixb» :i-AJlSUl Jja\ J Galen of Pergamon <33—alxjruil J--Ab 

J)-a JCLff ^^1 5ij3yi j[9 <4 a—« 4i> cH* ^33-0 jLbjJI 

3 4j<aJlil dJub ,«ljrd5^ (jlJ2>jt*Jl 4 amJ 4sia iJa.^ 1 Jjfc 3 ^J3^^ 

^lj3V) J-o hisi} iJx dlL..lftS <Jb>- 3! (Jlx3 .L^>^ jltyLuiJ djy^f 

((Paul of Aegina (jlaJb>yi ,^3 j jL-wI J 33 .OOlisjMJ) l^lSlit 3 4^ - . iu ^^1 
SjbzAoi^l 6Jjb Jt^33 ijl 3A ti^jifljail ul cil <g>L_ttJI 0|>SJI t>A 3^3 

s ** 

3 abI 1,3 45^1 dJj5 (^,4_«)l as [jLbj«JI] ul (jfl»JI J3ij» ihjJjs^ j^l 5£?tJ 
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UUb>JLuJI ul^gj 

^ jUsjw J_l^ - .4^ 1^51—U i^JJI .>pJI J1 iUj 

4^15 ^IjAi^iI tSjp. jis dJJSj .«jjxii sUfr 05i ^>» .3^1 dUi js^ ^l■/^■a jSU 
.calipers jI^jaII J1« Ol^aSlI Jj 5jLi^ karkinoi 
IjjruKj IjU^j 4j) jLi! <Loji3 jLuuJI 0I5I9 cUU laIi»«.#\ 3L5 i_AI SJ 
iwlji Jj AflUiAl O Li . flk ll ^ 5*3 iSambon „ ■ 

.1931 fUJI ^ a3li3 JiJ jlk^l 

(^jJl3 .Sacculina carcini aJlkjvJI iu«^l (s-b cS3^1 .yLikll dli* 
oSj .apu_«j5(U (^Usjv, ^j3 jLff. J| iaj>u OliUs^l 

jU\ v-k)t 4*5 4 1936 ^Wl ^ U«J| eJub CJlcs 

: cJaU iiltl 4;iAA^I d^jx} Haddow s^\jb 
^ ulbjwJI ij\j 6 l^j 

4^yi LjiW) Sjji-O iojP- dUil^b yiUT ^ 

^^i-uJI j. 5 t .<w. i jt J^ < JJIaJI (3jf^ (^15 

itloto <il)liA5 .Sj^Lo SJjlII C*pa IJuk *LjLaI 

ij-u^U 45^ ^ yi^9 <Sjaju> cuticle 

UaS <iuU J^i 4iii Jio3 (Sacculina interna «iitlJI 
JS j!^ - Jjupjl Jlo - JlI^ 45jL) ifrjila OLoa-o V-iJliJ 

c^oPtoJI (3 ^AaJ LoJOc.^ .ftIbiaJI ^joLoIa)} jLbjwJI ^ 

Lo e4I^ isSiyi JjUJI ^jJaj (J^ ^jLaJaJI UqJ>i 

^3 c^Llsj^uJI j^JUB ^iLuaJ^ LoJlJLp 4j| 

llij (4 .^Ia]| J ^3 tdJj 

clptiob jryoj^ il^iJI 3 fj^Jb 4.;«JI ^^.0*1^1 
(^15 (Sacculina externa «i^jUJI iu-««SJI» 

I^jIS ‘J^b—Uj ^bl (jjo ib^ SjL-9 J—*33 

y> CJ^L y^l i^^aJI 0(0 djl^\ ds^^] cy?J\ Oblt^ Js> 03 ^ 

.oLb;«JI metastasizes JUijI 4ljb 
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LJba^ ^b^JI j[A \JA jU^I *‘\j3 Cm .wJI jlS^ bl^ 

jpt_4*JI iLSlPill Jjiij ot^>® ^c-P*>ll 3^ 

f 0 ^^ #l^S)l 0 ^^-" 0^ (Sympathetic magic 

^ 3 *p-L-*Jlb LojI US ^3 ^3-iJ^ 

5 I *i*il ObUpjuJI ^ bl^t CJlS (^0 
jL^I JtA3 (^tfjli^ld ^Ij 3 ^ ^1 4rf_^uUJIj Lol Jl»mi 

:^LjtJ Ig^JO j 1 J^^l ol5 Uj <Ljl J} JpIj.^! 

Jii-tf 03^ ^ 5LoJI J^ w 

• ^ CaaxauJ <^^ 3 ^ ijpljjul Ijl^I I Jiib 

<fb3^l 6 ^ bliS^ c^ 10^3 .lp- 3^3 ^1 oljl-Jt^l OjLp (cH 3 ;iJIp ^3 
^ 5 ! “ ^^^^praeter naturam U>U—«il fbi^l u—® ^ 31^1^1 dJb ^j<il 3 

ajllsjuJI jl olS JL-S 3 .45uJall d 3 JLp> ^33 l^l ^ *”f <45uJai] 4-Jjb^l 
Ju >33 jr^ 3 I Ip-^^£xo olS" ( 1 I 3 -- f‘j 3 » carcinoma 

(menopause) ( 3 -**^ Lo 3 i(A^ djbv^b ^jJuII tjl 

(>>090 ijl 3 iJI »L-uuJI jl Ca25 Jl^ (03j^bm ^b 3 ^l »L.^1 OJlOIsu U L-dbl^ 3 ) 
0^3 M U 3 (ftbLQ^b c^b^jJI (jf* cmS 3 .(o^j^b jiy^ ^ ^L-l^b 

^Jj?u —wJ 6 j^ Jlo <jlS jl^^l (J3 .iil i^l jl ]Oj^ 

jLfiJ» - 41 a^ 1 ^bi^l (J 1 ^ijl_jiAp- 3 JI» (ja)I 3 - therioma aJall 

03 ^ (>ai fj^ (J 1 cj^bj i 5 jj) dJi jLbjvJI fi.\JiJj j-o bS^ 

.«4j>^ ^JjO JL^I (J^jOJO ^ d^b?" 

JJaj LaJUx.)) :IJap- ( 33 bA 3 ^l _udUl 3 JI (^,b_ 0 ) 3 )! J34(a3dl ^b?" U^ ^3 

^ .djjAi iw*«j?o *bi^ djojpop' (j 3^3 ^^^^4Jj3lp 6 >aj Iii 3 _(3^ 

.«dJS i3 j^T (jopt^ (5! OjIj ib <£3^11'bb ^>A dJlp- 13I 31 a 3 | (3^ l. S I htf i 

,6JJb bjobl iS 6 ^ JlptJI caIipcj ^ 

Ij^b (_^ud dilg (Uaa 1 jt5 (jbpj^l jl diljJtA got—(S uo i| 

g^3 C»ltLlp-3ll g*Aj> 51 —mI gJal_ w3 djJ c*-^ (LLuIi> ^3a Ua^ J^lSLIb 

•Lo 5 j 3-^ dJIi^ ^ 3 —a ( 3 ilaij Ji3 (^sUb <3^133^1 cfl—SUJJI U e.^^ d IS 
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UlJb>JuuJI uLix)gj 


i>UI i3 77 jfl-akiwj ^!y Lo 

^ ^Lolc- 50^ 5 _^AaJI jolpt— wpI ^ jUojmJI O^Lp- 43-0 

ul® 40 3 ] 30 J3P. f5P0 CuU a^UI 63>i)l Jil> SLpJI Ol>d ol J1 

jl jj il .SjiUJI j^jlaJI OkXftLwp _*«JI (3 otio^uJI j5i3JI 

JJ ^>11 * 4^1 . ■**> \S^ dJi J^ 05^ (^L-Jl 

Jfljb 3X90 ^J£> \^^3 jUb^l OilU <sLJu£\ JljL 

.l^lpupy SjpXII 21^1 4il J| SLpJb 

J3^ Cflpiz« «jJOJ (Jj (^jbj Jut) ; 

03 CoS' .OJj^ CuLpI ,^1 jflPiS V-iijl CuS ;5il| 

(j^ " L^i ^ ^ b>>5Afr OLp^ 10 - jU ^J5-JI (jl ol^ 
<U^t Jif .yLiJI 3b4*J 45<«n7lo iLJI 5^5 ^ Aj U ijjJ 

ijAJaaJI 1^5)351^1 cUIfr 43^ ^jJI sunburst pattern 

(JjDI qjiAljl! (| lft5^ ^1 Sj3-iu dj3ji ^3 .osteosarcoma 
(J^ iO* ^3A OJp-l^ (^ J-d*^ 3^3 “Ob^o^b 3 aJI Olj--fl]aJ 

OilUlp-l Cutojjl <b3l^l ^L-*dj| Jip ilj Uiy :olJp^ Jl^I^HI ^ 3^ 

^-«I5.4i^l ^b^yi *3^0 J| i^Ltl ioJ^xll tjUIbi .0[>AkU 

C)lj^^ ^Uafr g -<«* A 4 j^ pj^l jl (J| l^jJLU io^jL^JI 

OillpJI Jljj^ (dJi ^3 .l^jLo Sap-I^ (jLjJuJil 0-0 

» 

i3Jjjpt)l j^asJI J| (3 ^3l^,/"JI oLoMt dliA CbU 

(3 (Visigoth) ^93^1 a»_p-l (J3 <|j«u3_^ j Iron Age 

^3-031)1 Jl 5 j^ ^3 OJj^3 4 i fthfr iA3SjL# if .(JuaIpJI t3>^l J^ 
tjA (53kJI ^3^1 Oyai p}\3 <UUi (3 ^^*^sli3«J| iliJI Jl^ ^5 (^k«»3JI 
>^^5— u> 4*o ^5t fi Jjl3jJI jjv—^ .d)3Jl jJjiAjLo (jl Oj^*iJtjl3 j'ksuo ^L_ui 

0^1. J j4b dJ j3Sb 03 ^jJI c(anemia) ^jJI ^ Jl ^3^! l h 

.4^^l3 (joLo^ S-*d>5 6^ gjU) 031*)) :t-A^b t3^Syi (J jJjilJI 3iJ3o 

J^ (jrfU JaL ^3 (tj05ja^l 4)^3 JLaL^l (3 J3*3 t- ^ 
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U^9^9ig>jU]yi oLujI^d 


c < a ..- ih 3 u 3 (jl iS^I C* . o*JI <03^ jjt— 

05S ijs- 4-j| J| o>^S^I jLJtl^ JAiall J»ju> 

d3Sj^^ lyis JlAfcyi Jji dJ3 iuaj \j^jA JUL^I ol^s 
(3^ oLux^jyi ^^khuxj jkS ^JLIaJI oI^muJI jju oUmII Ji^ 
o) oluail Jokll ^ Sl^l o^ii^ OJlo^U 5 >JLI oJj^ ^ 

.«dLnil ^ Ol^JUJI ^^^1 ^>11 ^ 3 I 0 UJI ^ JAlatl 

43} ^ ^auwlJI ,^1 - dJJJ ^^A^4«) dUlpyi t^lil Lf J 

<j^l JIpJI U 5 (CaS^JI did ilo^SjL^) ^,4* 0* j^I 

oliSjJk. 11*^ v53^ C^ b^b O3II9JI <3^ cit^ dJifr (3l^ b^j 

CJ^M «ili- . . laffr JI 1J5 .chromosomal abnormalities 

J] ^5 Oita j^l JS A >3 iJijj^IaJL dL^I J{ ^3^ OU^S^I 

jjUalJJ jo^xXJI 5I i^j.3-Vl jol^SU 4^3 IaII Ob^^ljJI ^1 - ^Is_^^1 

jL*JI i^Jo ^3^i jiuJuj (|jJI <(strontiiun-90) 90 ^5*_Aji>«JI JiU iat^JUsI 

^^dUuJl^l ^ 3 -A rt< A Jllf- .JaSL-.u«klbl 

^UsIaJI 4 rfMJL} c^S^JLmp ^ollscU 

^jU ^ ^5^ 4^1ait)l ^jSjLuJI t^\ 

.dj^ 43IS jtumaiII ^j^£' LuoP- Ji^ ta qi^A^IiA 01^4^13 ^USlI 
nasopharyngeal L^^stU\ i-^^l ijLb^uJI t^S^l iJLi^ 
cOjjL^I ^It^l ^ b^jLj oJlaj 0^ »L!u^I k-44«i'i ^1 (Carcinoma 

J1 .itfJLiJI jyxft Jja 4^fthc- J dJS Js- iJil Jb ^ vl*^ 

jjf. (3—bbjyajl q] CJ5U' JS^ <bj^ JolSJb SI^aI 4^3 

b>5)5J3^yi ^b 3—(b3 (Stronhal JLib33C_M 3y?"3i ^1 jb-tf! US3 .obpJI LJ3j.i 
IJj^ (Jaa Lja— ui ( 3 |^^ !^l^l ft J- --A 1^3 A" 1 I 

hX9 4^dJj,^l (jl ‘bi"***^ kXaVl 4jj3i9 4 _JLa£' <^3^3 ^i (^baxll ^4«fl3JI 
j) Jj 313 -iSj^ Lid|^l3 dJtf 3 b ^jbij C4JIS3 <^3b SjCS 5 L^I Jl^ jjb CJJi 
SdL^ ^bj3 oopb-ofcA 03 ^ Ch> jl^ oL^I X 3 ljU ftlaJI 

.{jioJbeJl d qrh («i l S^p^lqJI Jl3J^I OSju^l ilb 6JL(b OjIS 
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yUbjojuJI uLu>gj 

biWI (jLJsjw 549 .multiple myeloma aa-siLI fj^ll L^l 

(Ji- IjIjT iljfU <(*lia*)l (i^^) g^leo 

biUJI Jif . Jb_4.5)l j^\ c^U 51^1 j dJjJ jlST Jj. 

gib L9j«^fll3 L-aJJj .5 <(^liJLI jl^^l A l»^ i_*«jbUI 

(^5 .(immunoglobulins) 4^Lll oLJ>J5l^l .al 4^La UL»u>] 
^ (Jx- I^JLa Jx-I^ glsjj (^>?0 c^JLJtlill 

JiaX o^bAllI cA^^aIJI 4,^0>VI ^jljb<iuA.ll3Mll ^Lb j%u}\ 

,3jliU 2^5^! obit^ [^fUA£^ 

^ ^mCtflSt&SCS >Iaj (J^ ( ^at All Obltj%ti (j—A (^^Atsil 4«uJx^| ^Lh 3 

Jp«_4JI jS] jSl^l) villJ5 j—^t) (^3 (J oL-uj 

SjjAa (^3 jjLS-II j ^Itsil ol^/”* ilSl JlSJ .SjjoJua g5U3 

1-4® (J1 >^5*3 (3 

ji^iaaJI JI ^ 5*3 5j^ (leper) ^lja?Jb 4^^^ (^^tx i33 

ST^aJJ ( ^fthiyl l (J^A^I 0^ ^3^ 'rb^^ OiSi l^3^3 JjfLJj^] 

.djJLoitl Ols^ OLo^bJI (Japo ij^u^liflj ^^IpJI ^ Cwdo!) i^l 
.Sumpter jT ijoLojJI (Ja l^.uij r j 3 p' 5 J (Ja L^a~cjI lJ^aj 

.1794 3 jU 25 (i OJy 

l^jb :»5Aj burial mound ib jb’SlI aLJx l A^ I ,2001 fibdl 

oLufjxJI jjlS^ Tuva ^j 3 ^aj> (J ». 2700 J) 

jjx j!iL> (^Ul ii 63J^ (Scythians) qu!LSLJI -b d^ 3 yti\ 

ix^ioil i^jJI (^.pJI (3 0IS3 ta^lj^yi 

O^ ^^Ja 49jX (JJ frl^ - I g ll ^4^3 ^CSci* of ^3^ J^IA- ^3^3 

.qukAtx qd^^ oLUl q-® SllaAil C<j 15 .qojSH 

U^O Ia jbjjjj 34X13 Jp>ll jlS^ _ ^IaJ bsA 0^1^ U.^3SJ3 

<J3bj^l q-® J*2 j tjq^ J3^ c-fll)l .ifc^JLtl 

Oj 15 ,Ob)^-t^l (jA 1—ft>j;X 3 «Jj^l 3 CJ 3 X 3 JI 3 q-® ^4^ ^3 "‘J 
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oLuil^ 


CjjIS^ ^ Jl>£3 :c>^|>li ^ glad 4—Mtlj ojS 

4jt^jj ^ •d-uflj ftUat OiJ^ €2500 «iwJS>jJI 

- Lo Js> Ojjft^ 4>o OLUjuj^I jlS" - (^^3 LoJUfr^ .651^14>tt fiJlA 
^ ^ Cj^LIdcJI Cufll^ S*i (^Afemll 

IajI € *i* ) I Ja.4'3 Oli^l j iT ii lr? <3^ ^| <g ^^lULI ^.^o^ls 0 ^-Ju 

^3^ Ci)ljLxp’3)l CaAhmS^ •(^^aAjJI ^Ll-mi^jJI ^llaj^iJ UI5 

.IjL^ii^l PSA 3 I 3j11i .1^? ... ^1 "-* ^3^3 

cC>ljUi^3^l iiU3 I^pCwj {3^ (3',.^^.^ (^^1 ^dl^l ^Im^)! ^IzJI g-^kAi^ 

0%Jub 0>k>lS 

jilp (j^Ia5j ijPS^^ {^ ( ^ ifall iStUi^jJI oLbjw jopuJ^ 

Ojill J| ^5*3 SjjiA jA (^^Aiafr ^|5 J^^l Jj—iJI <3 

03 ^ J1 43ll-4*»3jJI jUajw Cfi—^ (^3 (3 

i^ ^ A kg JI JS^I Ji l^ V3^>® ^ €^^^^osteoblastic ^lasli 

.vluJI Jxij US' ^^iL (Ik^ costeolytic ^UaxU !^Ip> t^jJdl ol^r^ O 3 S 0 
^ ^^* 6 * *’ t53^^ c5'^^3 i>ll—Ullaj%4» €^ 311 ®/^) 51^3^1 CSH 0~~^3 
J3^l jL^I U^ c^Apbi^l ijuSs^ ijs' ldU^l3 JSk^l ^pumj^ 


,3u^\ JSLiJI oLtiJl Ju^ 

^3A iJlp- OlsT ^^^laj t^b ijAxi\ ua,.*fl.ru> ^3 SIjaI oldj ^>pb£u>I 


Ul^ CUd^ ..s M^a .1,) 750 ^lail ^po 0^33 c<.«,f>- ^U-^1 ^aLJuIJI jjJlj^I JLp- 
<3^3-1^ oL*^^ iI^KIlouo gA 0 I 3 LA 3 AJJ i^31a ^3 
^ .4^Jaq 4^333 cg^ hOjiH 4 j 3 l ^3 < 4 ^aii . ma ^ 4 AxJLa 3 <SjJJI i3a ^ -i g- 3 


4.ij4j> (3 (3^ *i3^***^'—Ol^JLo ^5>A^| Stj-L^ t3^ 

(3 tiU3S3 L& 63 a£- (3 OLsT 0*il5 iaJj«J 4Ja3Jj^ 4_b3Js> 

hjhs^' jUo^l ^l 3 <UiAPeAj> 4 _^ Js.^ .(j® 3 ®Jl 3 Sternum ^ fee 
IaJj^ Uij! aS o\S JjU^^ 35 lA^JaS giu 4iik^ 

•UdLuf jruaS3 J] La *(3-5^1 


(4^) Prostate-specific antigen. 
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uLbjjuuJI uUiigj 


O .ii »l (^[5 old! Cki-J^l 

^txll ^^** 5^3411 {J*^ jUaH ^ 

Jli>_pi yL^aj .i-jJUiii>jVl ^ 5 ^—«JI 45!tp- C^jpC^\ <^®®^Late Holocene 

*3! Lfljl ij^l 0^3 .4jliU 5jil3 Oiflp* J C^S uUsiywJ ^j^X> 

^liUJ Ij^b jlS^ dj] JlAIjlII (>a diSJ OLa^U 
^Ulsl l^*A NI ^> (5^1 ColS^ .IaIjlo 4<n<mi Jis JiSi ^ (>^3 

^B^li 11 4*1^1 ^ LaJLlf' olaJi^l OJL>Jb 

^ 1^1 f^yi 4 jLLt 90 ^,l»Jua_5 .^^piMjL) J—*ui> ^ ^^Us^^waJI ^IfijJt jJjCla ik^L-Aux^l 

(^^Skitl ^>a .carcinoma d-Jlt^1 t>a jJuall otJ jLtjsJI 

4JjI^JU)| 4^11.1.4*0^1 ObUstjNtJI lMM.Wn ^1 clpjA 4tf ^Ijj^l OJjb <jl 

OUJall tillj »ljfLjbl .jJL^b UaJi^^ ^b—uA^I »Li^! j-tw ^ *11 

O3.C b^t^t ijsj 3 c}\ 3! ALjLjLalllj ^btkJI J gfl* 

^^3 >14^ cbl^ ^ ^.■M.ia.flAj (jl Jo 3I3 dsdl^jl b^L^I Li^l .jIjaI— 4 Aflj 

dllj 3 I a^LolllI Olj^JaJI 15 I - OLl^I dIUjb 03 $^. Ml (^L-«mAjI 

^1 4 ^ —tal)b 3 .»l 34 Jl 3 («lif 3 c^belaJI ^ d 63 ;^ 3 .LI OUlsj^u^l 4 mIjJI 
y cdL^f < 33 ^** t3j-AaJl3 OLlIajC' ^Jxjoo ^ ^b-ft 3 ^ ^3 e^A 

S^'^q\3oj^J\ o^lb- ft 3 j> ts^ carcinomas Oblb^uJI Jlc 

5 **^ jUojmJI jjd citfOSJI jUsJjuJI CJ^IIiP- ^^1 (J-lxlJ L 0 JLIP 3 

CiIaisI (^I i£Uj ^ 1 U5 4Sp»1 . 4»} \ ^ aJUpcill ^ 

4 *Ofci^l J . 7 Aa _ uf\ U Jl^I 3! iyI (jj 3I3I OyLjbl L-^1 4 * 3l 

J{ 4 a 4 ^ OljL-Aj 4 jytail 4 * 41^11 ObJijJI ^. joi .^U^l i3 lyl ^J3-JI libL-j jl 

Jk^b (33> .0)31—^541 (3 14^ Sl-iSH (jflstj Ctj^3 /^®^«CjiUL_j»3 «0L^33J» 

1600 \jajaS’ <^L^ 5 a ^ rectal carcinoma ^aQi , « 4 ,U 

^LL>^uU p1^3a ( j aApt.^ *Sj ^3 • 4 pt*tU^ ^3 jL^I aJa—otl^j 

3 ib ^33 i-Q— .t jS'l <^bJI jjj , 3^1 (jSU! 33 /^%ladder cancer iilitl 
3 ^rhabdomyosarcoma ilatapcLI iJLasJl io 3 SjLJI «»b <33343 cO^basJI 
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A ■ H 

U^gJgjgpj^l oLxulgD 


jijii i3jru *^3 .diLdhAJLI 6OO3 300 CW ^ ^ 

metastatic melanoma 1^5)53411 »UJ£’ 

J 1 cK}^l CjjlA Ol^La^A JE_«J -ul^ <jJL> (3 

di^U^ dJLuOS (jlflJ^I guji^l mO i^ljlia* <*»! (^3 ^ 

CajIS :» 4 ^£ 4 tflj ImS^ ^ JU»^ Ol^blp J[>x 23 

jLtM^ ^ OIaLmJI Jju 9 j 163^^1^1x4 ifUj^ 0^ caldl^f’ 

t^L 1-AUle. - ilLttjft 2 xmi 240 Jju - cOIJUmJI < 5 ^^! 

iJS' iS^ l^ (jjOOU ^ 

«UmUI jjuJaJI JxAj j^JChll (J| ij^ ^6^1 Cw0yu 

jIjJI J 1 J3yji ^^^03^jii\ 6 Ijlp 1 J^t Cy^ .ijjiflll Jtuip«sil a-3^ Invasive 
^\jpCl^\ .a^L^l ^^kxA ^Ijj ^ JloXi J3VI d^ia^l C-Jl^ cS^^t 

*L^yi3 {fij—v3 ^ ^ «3i>^ ^LaJJI 

,(<U314»-umJI di^jJI eUxI {^J 3 j^ 43I »iVfl 7 v> ^jJI (uJjJI »Um *tfb) 4 ijXi£jl 
cil 6^^^ dbu ^ (J43 (^^IjJI ^ ^L-^l ^ v^Qi 4 3 0^ 

i3jJb d)Ujb Cuts' .canopic jar ij^lSJI pb^IL o^ C^3£ 

4 ^^ J^ipbA (JlffuJI 4xl4.c »Uaj| Jt^*! j-aS 

41 fl^ Oji^dO (3 

oii <uy jtJl iiijki i^ipJixA ji 1^ fij 3 Vi o 5 Li 

J (33J ^*iJI Ferrante I J3yi akipt^l itjJI jl X-i>3 

Jj O4 j jui (333—3 f^jjos- CjLuI—«JI (^ 5 ( 3 ! ^3 3^3 1494 ^L-«JI 

4aaJ^ ^b*> (45193 0 ^ ^U-««uaj> 500 JkX >3 ^ 3 ^ 

C*At> - ( 53^1 (^1 DNA UjJI 5 ^A_Ju (J (^ x ; Jr>o tja^ ^3?'3 

,^.^ 5 . 7 . „,<rt,U3 03^3^1 jLbjwU 4 Jauj 4 4 ,AUf^ (j^3 "A (Jl G O^pJI o—L 5 j 1 
^Jl 53 Cui5 (^1 6j93 ( 3 ^ L^lS tills q\S <( 33 ^ 3^1 US 3 

.66jlJtf ^3^ 4 AJal (3^ tlljLa^lxja C>J^^ lad3 <3! Js^l (3 

^^^^(3^^^uJLt 4 _JLol£^ 6 JlaI ma ^ 9 U Oju^i^I JlAS c 4 ^-Jl 6 ^} 6J 3 *^? 3 
(3^ J»L.uuI IJub (^y^lx£^ jM tOlj^iutbjJI I0S3 .(5 jIj^I JJ7C..-44JI (3 
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UUo>JUiJI ullDgj 


Iaa 3 (j!Lj d A flil CiU S tS ij)\fftjh ^Juo 

•Ui^ ]x^ ^AAiasJI l^iS^l^ fJS’ j^k 

^ ^wlfaflU jj^^oaJI ^IkXpilttfb - oltjwJI ^|)lP ^ 1 ap«JI Ja 2 i Ijjj^l \S^ 

Lo ( 3 ^ »^ ^ *I<| C 'I ^IjLPcLafbj CiLo^PkAJI^ {^AAArfujl cU,A^^ 0 tH 

* 

*U-b 4 * a ,, m a, » Lo (3i^ 0^ OoSi (^1 ^1^1 5 ^ (^Ikxtl j^Sp- Jjijt d^jj jJ 
.taphonomic :j^\j>y\ 03 $^ 3., aiwill Olj^b L^ 5 i 533 jbSll 

^^lI^b 5 c% 1 iaS C»L-«iWI ol c>o ^OU^JI Jij 3 ^JLJ iJiL -^3 
Jil^ t >^3 jL^ Jjw 6 ^ fawll au^l OlsSU J—SLftil 

Uk 35 ijj 2 ^ 5 J 3 aliJI Oljr^^l ^ cj^jl^SJI cJi^ciJI^ c 2 j 3 ai)I OI—xIap 
hh\Si\ l^^J^SUb Lij-sj L -0 5 ib 3 - jslflj d 5 -j >5 Jiolll J| 

S-*^ J 1 ^ Oe" 6 ^ JU^I 5 -Jb 3 /^^^pseudopathology 
.4 jJL«LI ^^\yi)\^ osteoporosis JpJ^ Jio ihjJ\ OboAPu^l ^ 
^ (jUpjmJI dJil (jl ;J—jO <jbifrill *(^ (J^ JL >1 JlIC- 4-j1 

^ iiAJaadl JS'l^l ^JaAo 03SJ <0^ JS JixJ J 1 tiU JSLJo 

cOl^^iiH Jio ^UaC Jl ^53 jV ^UIp*I Ojsl JjlSiJI O 3 S 03 .aioSSLo 

^lis^l i^b^ ( 3 ^ i^^opboj^l^ (JIp«aJI cO^>—^15 

.(jUsjuJb l^bpj Ladboj JS Qi> 3 PflLI ^Itaxil Cjj\S ISj Lo jl Jlp>^ 
5 A 3 (Waldron ojjJ—JI^ ^ 33 _J SJb dL-iJI ^ias JjoI J—C 3 

cqJUJ 4 aaLi> OI 3 LU 03 LI Lu^^J^jb 

(Jl J—^5^ 6 ^ 0^ »U . I c - b^J^ jl 

^iltiA (3^ ^ .5j— jIrJI (3 4^3^! «4»^3l CulS W 1 ^ * 

(iUj CiJj (^1 03lpiL_^l ^js] jl5.4^ iUitill fjSU Lojo j\!tS3l 

1901 (^yolc- qH b-® ob <*J q£ iobtll 4^IJflijJ| O^Ip«_«JI ^ 3_-A a.lLI 

pI^I ojLi&l ^3 ^^3 ObUI (ib ^|ji4?(:L-«»b3 -19053 

Ofrl^ q^-g c^ jA .t a5? ll (3 (jlbjvaJI ^ 133 ! 4 l^j 

^**^1 4^kApJI j^jUnll ( 3 —® Cy^ 4£-3jaj^ Cj ^3 (J'I—Sj^I 

< 4 jaflpclo OblLolp^^ll Cuts <^ a 5 i <(<.LI3 0335^! jUpjwj Jj 4j_u<jJb3 .(autopsy) 
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oLuI^a 


(Jj 3; ^ n ill) 4^ JIpJI ColS^ Lo-5^ <^LLI II3 6 Cap-^Ijj 
( jl5 jLoi ^Js- Lol .23LII ^ 18 3 2 dlMmJ ^jJl cOJxll 

.(43UI,) 84 - 57) a3lL«,5jJl3 (aiLtI (| 73 - 57) ^aUl jlbj.*. JLa 
* jl (J| J3J'^b Obl—Mfcp* OjL_il OljLstf-ill 6Juk Jj 
jjSjJI ^ ^Ul 23 0 ^ 4{»xa]I ( 3 ^ ^ 3 Aj^ OLJlb J^M]\ 

^jJI j^l o\S 1^3 .(5li3)l ^1 Js^ .L4) ^ ^Lli 73 4^ 

JjjM 3J - Ojdb ifJLAJi jLb^l 0^1^ 03^^^^^ <(4^ ili0uJI dJjiu 
j| U jLi ^^3 .^ulialJI Jbl» UliujJ JI0JI CJl5 U5 L-siS^ 1—^333 
3 13^'^ l.<rfa^ *1 623 Olij JL^ fdJ3ASLa ^Lolii^l C^IS 

C[H ^ vJ)iaj| J <Ljk3I3)I jJlL^LLu—mt f ^ "‘M 

4jLo^ 5 j^I 3 J^3 <LbJkp-3 4_Jljl3dtl liU_lftl3 .1857 3 1729 

(4i1<^Im JliaS jjftjiD iiUi .J1 j>^I qo I4L0 bl jlm ^3 »1 «ii)l jlfc^^L) 

•jr^^ 'Xjy Jj i. ttn gt,<o ^ tXxffiJUA 

^j3^I uJI 4^3Ai^ f^Js- 4jU^& ^ 03 la^l CJlLg 

J 0(^5^ (i Cwdd ^5 Am j^Alac- (J5l^ 905 HdJiS' >^{3 
J3ja-tf3 J CiR^i L^ )iSi^ 2,5473 l4S 5OO3 3200 (^Ip qu L^ 
CJl5) I8OO3 1400 (^Ip qo Lq LjUI V5^ <i ossuary J3—II ^Ikp JairJ 
C«jU <JI^t2j q^ tOLSjJI qj jA*aJI 4_u^u^JI SjvSjo 

3 

o—«i 3 Ptil ^yJaa-tl jj 3 ^al]| —u;b 3 .(qq^ ^ q—^3 4 jj 3^ iLoi Jlj-J 
2^3*^ (3 L-^3l3SUI s-L^Ip jLi?-3 <(jfl*pc_Jttlj| 4,<,I< wif 45j__a(Sll3 

3^3 “ ^USlI fcilij J Sj^iiP oblj3 4j^;^atl 4-LAJasdl J5l^l J qltjwJJ 
jyOA J SUdJI (33j^l g*Aj> -O^J^b ObLo^ff- 4 j ^ 

Ijj q^BJI J—Sbl l^Uajqj J3 j^op Lblit J3 <4 

.1^ jpj ^L^uZa qUd^^^uil ^ 3)33 

^Jp ftUJI Oxfljjl i^bdl ij qSi^l JUtoJ il:>jl <q^l 1 _Ia 3 

J ^ . « < ; 4 ^ 13^1 Ojr;^ jl 5 J .jjIoc _«JI gduu^ gjft jj Li> < 5 L^I 

U 3 ^UaJl OljAS CiJ— -ttL^u cd^pbixi^^l t^l 34 b ^bJI ^3U U.aS c^jA^ 
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UlJb>iJuJI uU^gj 


^ J 1 J 3 » “* > iJLJuoSb [psCj 

^j 1 (j^l 3 ^jU^juJb 3u —MfLuit tit 11 c*aI 9 (iiUS ^5 

4Jd1 < " * « ««l b^i^l dt^JbtlA Old^iiM LJj^SJ 

^ CJtS U^ jUl Iji^ fc_flb,^') (baseline) ^opLSJI 4.., a^I oJL-tb jl 

.^Jl^I J3rfaxil 

ciftXail ^t) 3 ^l ^ I wl ^La^I Oto^jjbll I, «i,A,«,«.io Jtjlbl Cu5 **■ 1^3 
4 S Ca> 15 Ljb^A^ OLuj^Ia)! ^ 3 lie- (^^3 (3__fijjL^ ^ ^1 oJ^Uj 

^ v U I < * i > CpajIS C ^^3 IjiwJ^I Ou_pJ^A 

JI 0 JI 4^ CJlS L-« 4 j^Iaa olL;%«JI Oyiff- ij^ ^3—?'3 

u^ <Jj ojL-A) g(j cJ-MfjI c jg * | li I m ] 4 k <i a) JLXJ 3 <3 

Obj^l ftUifr ^ jLiSI ( 3 JJI 3 Olju>l>t j^m 2^ ih^ 

uLrf .if JloJI J 5 _j£mJI (3 «ib^l ^\j^y \ i3 jlaiJJ 4_J3iI 5jJi» »-3 (J1 

ij|!03J J-aJO (^1 djLali^l jJliA ^Ipud 

:(JUII 

I t lA A i^b ^Us>^vuJ 1 c^xpLuiAil CjbLoJhfftJ^) ^ 

\j^\j (jd^- tj\S cSld5JJ t^AA^S cJLill 

4j y 4i< K H 4 a^) ^ iiS (JaaJ .i^JLill ^*rH ^ 

4j| Jj ^ ^^b^ 

^^l Cjlj(ialH 3 i^^ll)! J| ^ 3^3 4,*Ag3 0^3 <ob-«J^I 
.ll3l^ UJ3L««l3 (JIJl^I UaIIi) ^JL£> ol^ 

OVJum ^ 3 —J 03 JI SJjJ ^ jIJuoJ L-USL^ ... 

4Ai UjSI <4a1i^I OIsaIi^) (3 /^b 

4JLui 4>La ^ ^>*^3 <ij(y~uJI (3 biou Jl^ i^*c- iLalS^ 

.Obl^l 4jjbb (^^ 3 ^^ b^4J3 ^...Qi-ft 

:Olj 03 JUtil ebb jjjlfli)l OjiLflj cCjjJoJJI ^^£■3 

J 3 IP 0 .«if4Ail j 3 jasJI ^3 5 ;^ In3L-«jJ1» .«(jL*ijJJ 1 j-o 

SOjOpJI dA^bl iJiVl jaaij (Jjl> (Jl£ OUIaI 45 CuJ «C*33J1 dJi 

(*) Nature Reviews Canen*. 
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U:;^9J9.|gjli^l oLjuI^ 


bl 45j J^Aj Ji UU UapJI (jl5 5 ^ 054^1 Jp- I^jLJu ^ 1^1 

((_>**.aJLJI i v . . a I j£. ISLo .jUp^^I <wc^4*o jl (3^ ^ 

pbl V — JU p ^j^JI u** 5J!1®5 <A*^I ol^l <q|Ui*S3jyiVl3 

^ liUi ^ 3 ^ d)bjb 03^< «> 4 j 1 (jpljftsl ^JIp <lSbolptIj (j^5jrjSU^I 

4(3^113^1 OJkPO 

J ^5 < 11^3 a^l 3 I 43 I ^1 OAi 14 ^ a^l a3j3)l ui 

65^^! XftlAl ^ OJLP-3 t\jio^ I^Ja__ 

l 3 Aiipt ^ (3^5 J,ipi Jl 3 ip ( 4 *^ (JluS ^^^1 C) 3 P«J| ^34i^ 

I 4 AJ 33 ( 53 ^^ .i-^lpJI ^jlaj 343-3 

<paleopathologists ^jlSJI \^^^{J\ ^Uk J| ojla I^jIS 

olSL^ ;^UH I^JLpc::® c^^*>ojbJI dJJJ L ^^IkJI i«kJI Jj (5- -4«fl3tJ jiu JL-OS 
ilbj^oJIj JUfc^l 3—iLipj JUip-I IjjjSj 4^ Ji ^L_fr :3lt/*JI ; 3 -o Jli> ^ 

U-* i5^ 5^ <33b— m# 3 jJI 3 3*^1 O —^ 3jLipj ^^jap- 3 I «3AAiax}l 
.t.luJpJI j>a»JI O U yfe Jl^ ^U- .^ 3^1 l^jLja.) (^1 
SjSs oUlA^I ^ 43^3 <jJ_aJI 3 sLo^b (J SI—JLiM jl s^aJJ ^ 3 _SL^ 

3 -a 1^33 L^! ^ilLiA jSJ .4^3J3jJI 4a1aa)I I^psaj il jLe jLJpjuJI 3 I 

3jbp^l O^Uip-I j 3 _-o 13^13 J3 <3-ipI^I ^■■^Iapo <^plLJI jl ^Laipyi ^3 
.<.U))U JjlS jJ hj^\ Silj^l Oli OUSKJI U ot jAipdl t> .oLb^b 

^3111 ftUJj (jS^ 5k J3^l fjs' «dJ5 jlsu I 5 I 3 
t£j^iaJ\ gJjpJI Cjj^Sj <3jpjl»lil oJub ^ bL&53 4Iuu> ^5MU\I J^l ^3 
ft bpA <t > 4Jbil 4ipptijl (33 4JLxj> 3 jL_^ pjjxl djlS 4Japcj ^ 3 JUJ ^Jl _)1 

clii 4 fclA <^L4yi£'yi 3 '^^ obL^I 3 ^ jsmuJ] jj^I ^ 3 if "3 ^33 4 J 3 ZL 0 

<iplpJI ^^3 CHS^ J 1 fjPjXA (33.4Ij3j (3 33JLa^ Lo o^LJI (5^ 
3^ ^**^ 3 .Jj^b jjj*i>l (^JJ) ^UasKlt 3 J 03 S 3^ viU5 3^ OJ*!—<**3 

(J! i3»j (jlll jj Ahv ll jSt^U (JUj>^I iJijJ) l^3i3J3jSjyi ftUk 3 -® 3j^ 
•>“^^^13 ^_j3Jl3 3-Ad Lo J3 a£ 1£'3 ^ -g-.ifll| ,334sijl 

.^Wl (ilpul (3 *^UJbJI JIa 5 3^0 iwljjJLI 
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UUb>jLiJLtl uLi)gj 


dAP ^ ^ 3^3 <1^]! 250 ^1 kAd ^JLxil ^1 

dlirtfllU ^^J>Uj^I5 - 4 -JLftI&XI J;^ ^AAfagll J 5 l^l v£LJ 6 jA,Ja.J .Sj;^R^ 
aIomLp qa jf \^5 «XA^I ^UsmII Oi>l 5 j* ^ (3 

^ JJS jjkp ^ .iaipJI 


.oU^jnJL ob^i dUb 

JiJua l 5 jLa 5 l^-Julp <^jJf (^Ipc—AU) .^JlxJL) ^LJjIsj IJub Jl^ 

,^^^1 demographer LJIjP>tf jJI »Uip Ju>-I ^5>?-t .iiJl^l 

^IaJI J^ioo 4 jI Ju>5d ^Lml^ cLJaP ^tSLuJI CibL^ 

IJjb U5^ cljl^ 30 ^ JjloIL jS (^^^Ijf^l o^ 

ilolffu^ ^ Cl—MibJul Jl^ ,1850 ^IxJI J3JI.P0 3a ,.««,) jl^ 100 (J| ^jlscJI 

f^jJI j'wlJI 6Jlp dJul— mJI ^jP' iXi^i 


^jA0CbMi tdAiMj ^LJLo 100 ^^P ^^aIslP (ihaJI 250 (3^3 

^^1 4 JL^I S-U^ ^ 5^3 ij 6^ 10 ^ 3 .VdAj 

li Rorschach ^Lij3J jh:^' o'Ar*^^ Uis^ l^] ja 




.gr^lPJ^ li^k ^jJI^ (31^^! 
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4 


urJI i^jLuugji 

a cl868 ^ 1 . itflill 

~ ^ ^ wtb d^Jall Oyiptll 

> 

<Syr3 dj3^ lil*ux J| J^il 

A^JI^ ^^-jUj^b)) 4 __)LoJU 
^^l_> j 9 Aj j cL-Aaao ;jl5 c^5J— 
bLtAA q]S 43 I Jjftipbll (3^ dLoLoA 

Cm J^33 Cuts' .lujflJ jSlXfrSH (fL 

(3 ^3!iu» 4hS o[y^ d-jJaj^ 6 jJli^ JlL> 
(jlS' .«Sj|\Ai(0 ^b)3^^ a II ^jO 

gj—) J^l^ c(jlj_^T gUj5 i^LjLib 

(3-fi ^IjJI #3^1 (Jtc 
tt&l) J^l^3 .OLo^ gjgj 5 pC> ijJpl 35® 

fb5^l t>® 4©«—«ut OJkpl 4 j193 

« « a lj L-a—^J ail 

bSli?-» :JLlJlJ 6]j U cAshworth 0555 —^! 




JkS jj| - JjUjJI jliy^l ^|» 
^-*-* 1 ^- 4 j^ii 0^9 ^. I ^ 

(i LbbbL^ 

4jl ^ jj - l_a>j5 3 I ^jlJ) 
39 U ^JL &3 O^k 
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uUb>uJI 


15.^ bUul c5j3 OU^ <«J^ 5^ Js- pellucid 

^jAPcid d_^iAA)t ^ JlCutfi Jj^ (^Ust^uJI ljub jl 4 <ii t^xi^S ^ 

4ii^lx)l LMpJI (3^ dJifr jiiJ^jJl Jud .dJuo ^ 

Jj>IJl) 0^51^341 Ji^ Jaxt^b 3J^ <«LfixJl3 *lj—^pJ) ^‘AJI Cjb^S^ grH 

<^xJUtJI ij fC*Apfc*a JlaJ (JJ CJLd5 ‘f 

.jUpjuJb ^boJll 

ji jlt jmJI IJlA 6^ po ^ 

4iap*3Lll 3^^ L-Jail ^jb dA—culIb >$^1 jjq^I oVS 4jad dixo |Ji^l3 
b3L> dljl-^Xa b^i> ^jJI JUbL*x> O^ 4A*fl^ (3j» !C^J33 
S^JLxlil ^1 j 35 JI »3 A> #3-0(1 jMJ ^lilj (Jj JS ^ -4 fl * oUpjwJI 

jl3 ^Ij 3^I 03S0 <3^ Jl» i.ig-l ^LiC'l (J ti^t JlEJ .«d__4MAj j rti» * *H <3 j^33 


jl 433*^^^^^ #L^^I (3-* .b^Jju 3I 3133)1 c4^ #!3-«* c^JJI b3At oLLj 

d>j33Jil .morbid juices j 5 bot» jl^J ^3^319 jUpjiJI 

iSy^ (JJ ^J^3 ((^ i^UppJI bblpJI jl : 4 )bo] 4^33 

lij 1^1 3A3 t<sS^ J-_p'l3 #^^ i.^» -SJuju 3 ^u 1 J I4—g^3 ^ (3^3 —II 

ji 5 Vl ^ O^ I^jI Ju 3 l 3 <(JxA)b 3 ^ 3 j> 3 A 4 ^ (30 Ci—> 1 ^ 

Jb Cuts < 4 aJ<«u Jl t3l uJI JJ ihstll jL_ttJI JjO *3! .<( 4 J 3 jOJJI 533JJI ;3^ 


.3AJ1JLI OljAXMfl 

( 3 U 9 j^I ^^ (3^ #l^Sll (3— fr g 4 tflA)l 33.^1 J 3 (J cjx^o ^ 

Jpe53j ^^^« 4 JLLi 1 o (J-Jb» Jl J9l3i>l 3I_il JL^ .SSL-i b 3 lp- (53ia^ 0®J-^ 

J JJLi> i3i?'3 Jl ObljJaj^bll 3*—A olls>3%*Jt 4 -^ < <* 1 ^1 # 13(^1 JJ—^ 

yellow #13^-0)13 (phlegm yLll3 c^jJI - Sjuj^l ^ .«f^l humors Jp 3 L_p -1 

0)3^13 (jLi(l3 (#bl3 <#(3^1 gA bj35^ ^^Ui 3 (^^13 cblfick bile #1^ 3 . ■ « « )l 3 chile 

dUb 0315 ^ ,C>3bJl3 'C ' <^L^l3 (jl^l i 4 ^ 4 tfU>&(l Obuoll g«3 

•• ^ 

3|3 OLuQi^ tSjt^ ‘^bJI —ufLurl ^b-uA3 (jaJI 

t^JLo.^ 635^ 0^3 ” l^lj3^ 4 j 3 ^-o (melan cholo b^l ^ey ix*)3) #l<^34uJI 

.^_J&x»3tt 33*031(1 ^'^^3»»3ijb 
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unJI 9j£: 

LftJUfr ^LmJ) 4AAM^LLLt a*a*aII dJub C-Aiui^ 

kJuJjjS\ js ^JJI ^^ILoUl jl^^l ^ d5»5 Descartes OjISL-j.^ 

^ ft 

^JiS£' (Jb (lymph uLoDU - \^Jnc Ujl 23 IJub Jlo .jlbj^JI ^3 \j^] 
«Ui9^l ^L-a) Jl 3 J^ ul5 - 4 ,, „4,ho-Ma (^5^3 JsdJb b3..-i^34 iiii Ml A (3^ 
jl li^dloA Ol^jS ^03 *l^^l 1 jl.j ((^bJI dli^yi l3d>pul Ujj^ 3 .J..J3I9 
ttlAj ^]l Oj^ i^JS' Ijr^ LoJi^ ^ ^ 5^3 " 4^—MildJI ^.ft.l.ll ^03^^ 

^1 v^jSI j£i <le Dran 3) I3 

24d3A ^ tjLu jLJdjuJI ji 1757 ^ jbjru^l S| (iSibJLoJI ^1^1 ^L.^3 

Lo 3j3i£u Jaib ^ ^3 - ^ (wt^l <£1^33 

.llJai djS^I dJub J3la3 c^JlJI 3 (^3LiAJLt) 

Jpt3j3 <3^^ 6^ metastases J3UJI jl ^ <,3^^ CS3 33 

jL^i^l o] J^ Jk33 /^^^31a«JDI ^^3yi ob^ J3 
^3^1 03^ ^ (4A«pt3 ^3)30 ^1 ^1jLmA| ^3^ ( 4 aLaa )1 3 

pb3 leprosy 4.»j,„i<*.) 3^3!^ 0^3 *^L)3^^ 0^ 4. ma > 

^^ L^l 4jt ^ ^Js• »U_Ia)I ^ (elephantiasis 

.%Xaa jPja 43j ^1 

^^*^^<(oU9 ruJI jl J—J3 lor>3 

resolution 3^ ^ 4i)b 4 j3j 5 JlSLil Ja ^b3lll Jjo 

b^l^ 45,4flpJi ^ I3JI5 W blp* (3^ ^ 

« * 

iAkII L^LLa—- 4 uPuJI 

jjLtf? (m>Ix 5 i^Ad »il>^ aJlfij 3^jipu f^A i^l^l ^^^>313^3^ 3^3 c^^iiller jJU3;o 
0^3 <4j3iAl.J,i 4jdL>LAP'3 43 ZxaJ 9 ^3^^^ 0^3^ (J aP' (^^^^1838 ^1 (3 

4 j^ ^yJO to JalpJI (^1 4^jJll ^b3^l di—b 

l^l djSJ tbil^ ^3-o (^->3!^ Cd (^b ^ .jLb^^JJ ^3!^ i_jjJaj 

(hlastema ^ ^4>o3^^ ^<a..,, ma 3^^ tJjl f<> ^3^ cb bl^lp* ^3^ 4* <^b ^3^^ ^ 
(JoIpuJI ^3* >1^3® ^ ( 4-J^3 l 1**3 ftUol (j (3^Jtij 3JJI3 

.clot Ol>i^l ^3-® bj^ lAjblf-b ^b3^ 5j5jaJI jjo 
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□LbjjuuJI uli-ogJ 


cVirchow 9^S ^ 

LbliiJI 1 .^•■~. - Omnls cellula e cellula 

...A-i J| J^3 LoJOt 4 il ^ 'iUS i U bblp. 6^ 

aj^l jl JUl^l ^ -^-9^' ^ 

,..|q...«\ ^Ij^yi ^><. dissemination jliijl» o* ^ji> 

^ .«jSLasJI Jii» o-^ JSlfliJ' ^ 3 -^ ^ 

connective 6- 6lkr-J> 

^Ij <oUsSjl_-JI a^_«Jb ill 2*^ ^ O^' 

^| Thiersch Jjl^ liU,^! ^ 

aiUsj-JI j1 ^1 ^ £-1^' 0^1 oLOi:^ i i:^=> 

(0511 1> 6--0 
j,jod^ 6^1-^ J1 t> < 3 i> -rJ^. 


jl» roUa^l J5£>- UsUo-l l^SSil-e (^' Olla»-iUI 1>> 6^)5 >-“» 

Liil i ^ ■; J!Uii5 iAiriifr 6^ il < 13 ^ incurable^**'»jpl uU=V^' 
^>0 0^ ^ I5i3l 5J <dj jj iajpl j j*2i ooy> <dl i ^ 

.«iLol olkp" 0^ i djl Oj bis < 4 p-ilt 


aj>JI J5_ftfe> J1 Oil ,^1 jlSL-aVl jsJCi g;!:! o«>-^ ii 

^1 odilsj jlj U. t^l-tAil .aijAi^l 

Js jl 1 jj»S-*uo J )Jj .ailJ)ll Jil ijlr>U <isu ^ (>liU .AiJU 

J>0 ilJu ^^1 v-oLr ^>» llx*o- \i\^s>2^\ ijUSlib oUajvJI i 

^liU ^ jl i>l jli^JI jl 

.^jUr. 0315 cOjrul*— J!ifc5 yU«JI 5j59 5>Xd .jUb 

lftjiL>-j Jili- .ijLbj«JI b^l j5-f 4^ Js^ 1> 

.jc5^l (3 ijijaiiJI ij^fljJI Oljrai^l j^ 

Jl^ j Uli JWI y,* U_55 .'**^5*” Jl* '^' 5 ^' 

A -fl-. 03511 i oOp-Ij j* j5t*^ 0-1^' .(5-lxJI 

JilflJI viUi i JiU- ^UJbdl oli- Jts j^ oU^>JI a- ‘^'->1*3 
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LUblil i^jLuJ 9>£ 


jjaJaill ^ »li» ^* S JI cjOapJiJI Jj^ laJI 

aiil^JI 4i^3>l CJ15 .Wolff v^Jb ^^uyl V-***LJ1 djj .^JJI 

O35JI S^L^I JiJua ^LbjuJl jbljdQ^t c^j-AIa < « i ) ^LoAiLl^ 

^ (1907 ^L-sdl ^ OIjlLxa 43Uj1 O fSL^ JiS <«^L-pJI 

a*JL)b ^Ldl Jl^>)I *>fJI 4^3 <J 3 ^l JlJpJiI J |^3 3914 

^>.9^ [Ja«JI lJub] ^ tSJ^I U^ J1 

Lu^l jjjJI La i^jjj ^>a .<(Pliny aaJ^ (^ ir .* ih )l ^jLJI ybJ 

fdlLuib 3 x(m S o 

b^ 4 jI Ijj La oj 33 -J^l (j«fLa33 4^ t^jJI O 33 JI J3i903 
3 ^ <jLutjlS\ La Lai JJlSjJJ OjIS (J 

OLua i—ttilji Jm 3 .(.;« 4 ...- m 49 c 9 ^5! l^l^j Japo V b^l^l 6^ 

(Paget Cup-b \53*bjo^l ^l>?JI iap-^ <3i^l i5J^lll jltj^-i O^Ip- ^>1 

(jl ijlJ 1^1 Ju^l (J1 JpojJ La Silt 4. * fci. ^ l ^Ij 3 ^l (jl (1889 ^btll (3 

•JIpJqJI 4 ) 3 ^«*II Jjipj 

4(3 cLaL^ LijI^—mlC' bju^ 3*^^ La ^Jjbllil jl <* **)! ^ 

OI<^IJ^-muI ^131 ^3PJLtl (tJI 13!^ 4 , , ,*1 ^ ^ppL-PeJ jl 

4*.A.iS^ ^J3 JS 3 4jL^) ^4.1Jbi) * 3 '*^^ ^ Ia^ ^ 0^3 

(jU OL^I iiL^3 J LoJlLp» :Ja>-^ U53 •^j}\ OIjI^I 

3^ JI3 O' ^ ^ iObklpuyi ^^;AS> ^3 JapsJ 6j3i—J olr-® 
j3juJI 4jjlai ^ «»b \B3jstA IjLib j 53 .«i^^l ijjO) Ci—3133 li| 

5p(__*»u1 J-iiAJ oba J3'M O^ ^l3iVl jl lA^lA4a3 S J31SJJ 4jJvJI3 

.^bu44:^l ^ 4AJbu^ 

y jl jft" ^*<1 403 (Cxf^b Sjryiu 3lij (J^3 

.jltsj^JI jl_ mX3| 2^3^ >^490 <5'^l 3*^ 4 j3aJJI 4 * C - 3SH jl fj —C 

^Lua i5JkJJ3 dtt <la-3a y-oU- JiJ j<aSL(a^l ol g—^l3JI 

oUa JIM (JjLoj jljfl* .<*1^ lg-3i> (<> 5^^^ 5^ ’■*^^15 (4a^I Jj 03^3^1 O^ 

4j>3 fJS’ 4ufli> ^3>l9 jA 5 ^ 4^1 ^plmOI ^^^23 ^ 3 J (^^Zp- . 03I32JI 
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uLb>juuJI ulii>gj 

ijl ijSLb i^JjU ^ ^ 

k^ aMjAI JSUjJI jI jr^ .jLjbC»j^t5 5Aa 1J ^jiJI d} ^1X3 J3 l^lA ^. ^ 

^LajJI ^1 ^ Sli^jU4hA3 

^I jjlp ^aLqjJI viUj i 53 (jl Ja ^ OU^^ 4^1 OjLJuI US^ 

Ojbb jb| Ca^I 1980 ^LjJI ^ .(joobLI Jn wll^ proximity wa 

(Jlfr 4ta v£U3 iffuo Fidler Lg AI 5 Hart 

- ^^13 <j^^l 3 - 4iJiM »Lc^\ jja IsjlJu graft ^ 3 ! Uj^ .jU^I Jl/d 

OljucAll Ch^ (J{ [> 1^13 jJLojJI l^iUl J^b 3 ! otjl 3 ^l dJb jJj> Opu 
^^ atlail Capc-JIi^ (jl ^jJ ^3 .^JJI i 5 >?c^ wjVI J^UjS c^^jJI 

4ji_m^I ^ilalillj Oaa—U 13 

CJlS 4Xu^l {J^3 ^ ftlpol O^ 

Oblisj^uJt IAaJ ^ c4j^lXll t^ji (^1 ^1 (J 3 J 103 U 4j3bAXA (JL^JkP'l 4 x4u 3 t^jJ 

45^1 4pt.Mut ^ ^1 

<LimI^I O^L^jJI OJlA jAi> Oj^ c 3 JJuAJJ ghofl 4_ € 

6jAStX44AA 4,*.w5 ^33)1 ColS c Quids’ Chpu • J-klAi \djy^ JS! 5^ 

l3^I CmS .Ijl^ bl 1^1 ^ll9;uJI i^3 -^)j9goJI 4JLu^I OIjulpJI ^ 

Ulj^JiJi 33^^ 3^ <4.4Lji11p ^‘*^3 Ac. ^lJLa.P' JublJul 

^Uzl>^t (JU- 3^^ l^.iaxj t>Pc^ (Sjr^AjoJI 

Cy^ 1^3 ^ ca*. i «*;3 ,1^a193a ^ ^ 3;y^ ^Lmjo 

(jflgJ (3 4j 1 3>^ .^JaisJI ^jauaII ^ dJlXoaXI 4AbL«MJI 4£j%uJ 

,4j3ajJ| <1^3^^! 3^-9cS Lop-j I^ajjJp djc\^ 3c.l<^ 3.i jjj^ U^L^I 

«• 

LoL^ LoJlI £3 .4 i\s I—^3^3 O^UIp*) U 3 —So 

> 

3lp«X>yi (Jjo (Ij033 ^3 jPjJb 4^3—tJI UMikll oloj <l^3^3 

4^15 407 ,4^aa f ^3 <anoikis ^^^^,^^^331 4 JLqjJI oda> ^ _uo .ti^_ uu> 

ijs- 0331^1 33 ^UpjNuil bSlpJI jfvu ,«djwdA» 4__ob3^ 

^ v3Uall ^1^3 [3 (3^^^ I_ aJJS’ 43l c^l^l Sjl9'3)I OJJt _ & oJl^t 

^jJI (3 ^^^^33^1 <^34jJI 4^3^I 3^1 ijl ufj -^3^^ 
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ul^l i^jLuj 9 >£ 


itti3 5I c(^ 3 ajJI jIJusu ^UaSjill Jiifr ^iaaC3 - 

b^WI ^ l^ild ^ lA^U^U^fl 3 ! c 6 jL^I jJlkSj (^jJI 

J] joU .^Udl o-o ^Ia IjoS lJub .3hl «i. 7.LI i^mi 
^ j^ 4J 4 j>\^ ‘Fantastic Voyage ^iulj 4-Ji^j» 
f A^7 .<i(I Jbl^ ji>Sll 3 I 3 I^Ja^ i 4H 

ftUifr l^Ju 4UAH .^5^1 C)j^5 

J1 oIpu^I ooju jju-^ .petri dishes ,3Ltl 4 ^ 51^1 jlJ ^ Lj!>UJI 
O^jA-aM 4*^ I 4 —-iit ia^ ^I l^^SLf 4 puL-«JI AJUp^I bilpJI jl 
lij 3 I ,31p-^I Jilp- L^sjUpJ (^all Sjftpiit bblpJI (,p—<^5) platelets 
o-« S^Up^I b^l ^>iA53 JLAS «4 j5ajJI Olj«t«Jl Jp-b 

Hi 

l^APtP- oalS3 (cytoplasm : .»tl ^>o U^ 

Oi>tl t >0 

jl «ilp-jJI I4J 3^ (^1 iAj^l Cols' L_>t5 

433 5^ cliA3 .u-uail JLift 4^ 3—-p blSLo l^ 

24 Jju 4 j 1 03_^yi ai>3 cj^bt-^b io3__44>3il ioLbj^l bSloJI ^Js- (5^1 
4jUI (3 0-01 yiA 4jl coL^I ^Js’ JJaj JaAd 4 jUI (3 0,1 
UrH ^* Aho OSlU... 7 . f >Stl 3jy .UIJ3I j^S^d l^Aj ... 

Jaas Sjj>-l3 Jj Sll ^1 jrbpo SU q] ^33] ^3^,5 33IJt g.„4fl.f> 

,3J>I H-JUJ 

<4^ (j t i ^y j , 33 —If (jl^l J 3 ^ 4^3iapJI 5ja3 «i 4pL5ljl b^lpJI. td 
<lii^l L^l .4Jlloj«JI Jjlaill g^tSo JljjJJ ^JsJI j! io-jjJ 

ibUil iotouVl jt ^^1 549L«aA iijj ^J| ifcuUJb jOsu i^JJI 

i 5 lfl (jUj^l jjs dJi ^3 <d^ 3 fr^ ^ yUoSlI ^j^JI j did 

^aJI jltsj^JI j! U5 .j_i-^l ^jiJl J] Jflib Lo Ijib j^_s,.l 1 . . 

cOb_>laij| jQsiJ 15353 -ibLaJ.! dl3 Jj l_Jlc qjSJSdl ^ 3 Jls►| i 

jl 3 i£. d.j5tu 4_J3<»aJI Sj 3 jJI 433jj 4i3«ltl idLbjuJI bilitll ^J _9 
.4*3 jt jtfjj i3i_JI 3,a«JI iJjso >J» d^ - cfr-^ 


81 



uUo>ujJI ul^gj 


Js^ fb5^' U 5:iU 

j 5 (^j^JI .SpciwJ^I t>a <^li?uJl (>o 

Ji^l 4>8 IaJ 3«3 .oidiXA ijlj5 iaiiffcll lineages Oii)LJ\ 
os .or^^l (J 5 juJu^ * ^iLJS ^j-> - <^UaJI ^^^^aLoJI 
JcP-l «**> jJI ioLo^ il^A jl^l ^j-0 
5A3 <^jJI iSjj« filjwSi premetastatic niche JJ 

i3[i-j5\ LjblpJ) dlj oLi^ Liul dl_iA .ijjJI ia»bU ^1 

UbJifrLCLa. <1^3^ (>» ia*!—* 15I - i<slpJI 

.6 ^jqjkxmuL 1 *'Lb a^lAP ^ 

^JLslS' dJjJu^ ^' ..A^ Ijl^ (Jpb til 

^1 2 p«__«uSII ljbl> iit - go CjIjI— i^l JiLfl .vjlaf»-yi 

diJioo ^ Iil 3 .I^\—£J\ Js. ^-Mj}\ (i Lft3ael_-ii Lhs - j g, J»“ <« 
Jj (jlo- 3! ^13^1 5 JiA 2iolS 4 .l,ah~U b^l^l Jiaj 
JAyU-.rt < 1 ^ 5 ^ a . g , ' . . <0 J3I obj (>o Ij;^! UaiC.3 .1^3^* i;>A 
45 jI_UI Jet 6- J 1 i 3»3 JiS L_ftil ^ < J>t g_ 9 l 30 Jl l_6^ 

jf . -..a’i ^ JljJI jIjI IIa Jlc.L_«o JiS J^^^,3J93)I li OjSIaII 3Sjsi}.\ j Ia^Ij^o 
.J olSJb la>3Ltfl~ «)\ ^t i>8 ct^b OjSb (^1 ObUsjwJI i-aeJ 

l^.q ^jJaj - ^.*1 ^ *"^3 dj^jo^ ddbLojzS^ 3"^^ J—d " ^LSlII ji. Al >i 

iJs -3 jlij^j (3 Ja <tjt ^ jS - bkj 5 3I L_ft3l9 1*^1 iS>PiA j Ubbiio- ^Ij3^l 

» 

5PO 

^ 3 ^\ c>» ■ 6^ ‘f vil 

Jj>b gAPciJI (| Ijuj UjLif^ <(^U C*k9 US' c> 6 « a Q) l Uidjsu ^ cdj5liJ)l 

0 

.i—jatl i iS3laoiJI jl^l O-uijA (^t jJjjt 5)1 .lymph node 4J3 UX Sj^p 
r t_^|Qt i iu_u(ls .oI 4^*4—uJI jjjUfttl dJIaJI io^laiil oj—^ 

(^5 cb^L^I ij^ 5i5^5il t55^l 6-® ^Lo Ciblii ^Ijo ^5flJ 

(JSL> 0^3 .ii^lfl-oJJl JlHaII 4JUmi 1^ (^_^iaJI OblfliJI 

tosmotic pressures itPtoLiJI 4.> fl; , 5 ;tl OSLmtl Jxij 4 jj ^5 4x9i 
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ulJI i^jLuugjr 

^ fjSJOil ^jJI J| iJLkll u&JJI ( 3 —^ 

j.^T LoIJuplL^I 4IAj^)kj j^ialJI JLi >3 JlaJ iiS^I d^ 5 -^ 5 il 

^^UxJUl b^t^l ^1 ^IlII b^UJI J^ 5ib5 OI^IaD 

Ujlla Iw^ <^^IaaJLII j^-LJI ^ (lymphocytes 

alJLf'SlI < 4 ^U 9 juJI b!^li^lj (OL—*ii5j(^I 3 cbj|\lSLJI - 3 ^ ../d 

.bbjryoAj (^1 

d^tiXfiJI ^jJI ^1 IjulLa ^iLwipiJI b!sli^l 

4j>«jJI 41^5! *l_il ^1 cangiogenesis J-J^S iJLo* njb J—t 

0 

JJ33 L^t 

(jSp- (^^®^^3liJJI j\^\ Jl ObL.03 frLj ^ ^>03 (lymphangiogenesis 
jjJl , 5 JLfr »L£d^ bk^ltd c^^^ 44 j _>3 4 j 3 Lit Sjaa Jj djIjLij J—J 3 l^jj 
jl^j^l 03^ ci^ll)b3 .d^3JI 33iUI i^bulu^ dL )33 <^3IaaUI ^3^! ^ 
(5jj^ oS - S^Ull oLplijJJ o>-^l 5^3 ‘ ^^ 31 — 0^111 

JAjJI v3J^J Jj^IJu 3 aJ 3 - 4 lsS 3! - ^J3 (3 '^1_o^laJI (J3I .6Jl»,i**,PtJ 

OJj^ Jyl^ (3 J>^bAlj < 4 —J3lft,Ailll 

Ia ^ cLLuJL^ m il |jk^3 ^ Lq 3ib IJLA (jI 3JUJ 

3 S;-tb Ci\^[ ^ » ll ( 5 J^^| (3 «l* 5 b u—^ 

•t^J!jS3Jt t 3 jlisj^JJ 

4 aIA 1 II 4 ^bzJI (334^1 gr <«U OLLoX (3^5 

oLmijL^-a 4 .aJuJ 4 Ja^l 3 J L^JLmu:^ 3 ^biLliJ dA^AjJI 4 jLwJaj| Ju^l 3 \Sj^ sX^ 
endometrial curettage ^jJI ilkj ■KA 5 ' 3A3 (3 ^^1x4*13]I o3j-oJI 

job&y (itloJI 0 Ju-Ji 3 J3^ i>^ ijUaj jju_JLa5 3—^3 - 

b^tj> OuJaAl JAd (^Vl Jjo.pu 3 1^<XP'L-uXL 3 •^y^3l3jbJI 
^x 5 (jlS .ifijMfcuo {j—A Ju y jlS cjUk^yi JS jhju .I^Ll-oiL 

^^M3 (jryAjA 9 Elil jfl—3A3 < 4^1 u*i!l ^b3^ ^1 js> (Jj 111^300 kSj—^ 

hX& 3 A dJ%XMl )3 5 jJL (Jllll ^ 3 -iJI J'^bt-L__ 4 *i (jtS .dJjoA (JI^a 3 

jOf. 4jji3ttl O 3 S 3 jl Jl) y jlS <fjSj0M C*53 iJ 


83 



ULbjJuuJI uUx>gj 


biU- CuU uSi' ^ SjS^ gSllJI 0 *Lj^ 

groin ^akull L^jUaJLII Sjk2jJI ^ j ^—p (^I ^ 

.l^Lif (3-0 

JL3 ^jJI jlbkjwJ ^Loa l^t CJtS^ <4*^1 

j^ 4^0 j ^3^ I^Ll^ 4.-JJ Lo jbHAa |jL-Jb b * *** * * cl—^ 

2 j\Lj^\ 6^ OJJLpJI (>o 4 ^UJI o>^ .(OS^JI dJS J>Jpo 

(jlfcjui (^3 - endometrioid adenocarcinomas p-jJI iiLla^ iftjw—iJI 
S^ls^ oUsLr** (^3 ,ij^l A>s—-ok) bkpJI 

6JlL SUpJI ^JLc' obuJI J^JoLo (jl loS <5j ^;o dl^jA Jiu>'3l3 L—o 

iiik> {03->i J3k^ f 'M ii 90 Ji js cj\^ 

Jl J^IajJI xjlS Lojop .JSI cbilUiP^bd J3S:3 <dJi il>JL0- liji .(>»-o^>)l 
Jii U5 (Sentinel nodes S^iliJI Jifiadl iiUl So-ap 

JLd 51^1 Jt^ (JL^ oIaJI JUi^I ot-i ((i^WI Jufi J3kl ix-»- 
(iijj^l oJLAx}l ^ ^JlSj jS ( 3lJ®r*^l 0^ ^ 45 Jj 

^Isjkl dUb ol .^Ul i 15 Jl 4^1 aJU J J«s U5 

(JjO Juiosl <S klfcSO .4 h« » 3 (tl ^0^1 i5>" cU^ ^ 

regime «^li^)» Jjo» 0315^ oSa fiit_2xil 

:J 5 ^I (Jp jLbj^l ^ (3 " Ja-^^b 4* - ,.44»llXI 4 ft , 1 ^ 1 3 —ft 

4^1(jl Juj gjlx—4^LLA.jk^l 4t^lxi»l (3^ 6 ^U.stIft 

4JI3I3 chysterectomy JLoli—->1 J (JWI 4g Ad a 3 (4jiiftio $313! jts— u* 

l)3^ 4^|y^l dUilS^ («^jjnio») 

•LftljP jLbj^l O3S0 liS tSj^^ 4gt*-it (5? JLaXL«)l3 Jj>Xff6 ^3X4^ 
^l ^A, 1 4 JLp hl^ftl CJIjLa 3ft3 <j'j—0333 JJI3I (3 ^—d.ft,g)l *ly>l Jj Q * 

1. rOy^ ^ i>®3 (jSKiJI (_)ji^l3J (^y^3 b^l^l Jliel) C*—53JI itift \JS I—Ij jJ q\S 
living will ol^kl bLo3 -ildpy ^[ska JJ U^i .Ol^Aia)! ^3^ OLftd3J 
fJJ cA^I J^LJ) JJS ,^UJ jUa u 53 .iojbUI <t ^ ll C>iL^3lll3 

J bift b5 ii£^\y:^\ (3-® C33 J33 (jyJI iS'^l 35 -bga 03—^ 
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LU^I i^jLuugjr 


J.*< rfs lfl i ll ^UxLI Jl .^1 

1^1 OjSi ti^^\ J3U3 Jbl^5 ■»! Awll) tjj^'-n-' M‘^ LsjL 
IaJ^ . 4 aaL«JI SjLAaJI (^ ^J3J 

t>"Lo33 (^1 4i^lja)l \£Uj jia^ ij^l dJS j—SJjl 

^ 3 ^ 4 ^ j^ JLSiibll Jj# dlLjib jlS :1868 ^L-nJI ^3 

<lAd n ii.t« > ^rfll (JJ CJLd^ JS ^lldj%iJI b^l^l CaSIS 

.^Lwm ^j 3 OJu^3 

cjUsjwJL l^Ldj J,^ O^ (^1 OI^ImJI Ci^i <J 3 LaiU J^l^5 

4 iWI SjLaJI 4 rSj (Js' JSo ^^lj3 Ul CAap Lftjuc 

ijuA^ ^4sl> 3 Sjjl» Jj - LJjJlI (^^aJLpJI ^IiaJI (^1 - oLIaJI t^ j— jUij 
^Iri (5^1 45 ApJI o-s OLj 5^I di 5 Jl!Lo - zeroscape 
Uidj ,iiloJI oUii^l jr5>» J1 Jj - o-l*** 3 I l>«S^ tl 

J^ 3 j ^;)x ^3^ ^ ^ OUj^yi lj^j|\^laj (Jj Ujlo^3 (OJL9-I3 Cj^Jua 3 g]r> 5 t 
5A3 cBeauty Beyond Belief j^_-aill (J^aj JUi>» ^ t>a ijJI 

3 *j JU-i i ^53 gJ> 

J5aE>'3 (Colorado aster 3^133—I^S" i-LAPo oLjLJ j3jb tilLjjb Col 5 

4AJaA)l3 (,33l^^_jsupJI ,j«-ojUl3 (arroyo lupine ^5jl 4ny.tl ,j*^jUl3 ii^JJI 

<alyssxun jiUt-Mp -3 < 5 j 3 bpua)l marigold 

(Candytuft 4 ^^Jiyi 3 cqU^I 0135^3 cjAPttb t^^ji\ (clsjjJ) 

coneflower i-^o^b ^columbine ij-Oos (Catchfly 

« 

(Cosmos 4 ( 4 fl)l 3 (Coreopsis 4 (Sjlb (sb-Loil 4_^6jJb ( 4 _-o! 3 J>jyi 
(jh^b ‘Oj 3^I flax ^JLJ^^l 3 ( h 4 i/Luf (jl 3 ^^pcdf 3 <(j> Qj^^l daisy (3l3_p«5^b 
fjuAjOls (larkspur j^bJb «gaillardia 2 j 3 _frUib J^ls 
o-lpt-Jd^b ‘Jb^l Jbp- penstemon j 3 Ak*.*iJ 3 <dS^_^uSX\ ix^\^ (J 3 PJI 

5I Jiflj 4 aj_^ ^3-J1jlpJI Ji jrj—ij ^Ua-o* )teriscapmg ^LoJI ....t l 3I 4$t^| (#) 

ObUJ! 60 ^ (xeros) 4jJS o—o (Ji-ioS 5*3 .^^J\ oU J| 5ff-Wl y,_Rlj 

i>® < * Jlft l‘ .i. tMj ijjUl Jjwo OlS iidlwj ol^ jiiliAA ^ ;3bim 

.[^jdt] .6l^l 
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ij\JO}jjjJ\ ul^gj 


\jb\jJj .wallflower ccorn poppy J5*iil 

i^b isA^I bSy ^ (3 

ObLj Jiiii< l/^ . M > US^ La ^ ( 3 ^ ^^ 1^1 cjU^jaSlt 0 »L> LaJJ.^^ 

0^33 iAjJpJI 4 x ^15 < 4 ^C»^l 3 (v 3 jj^I jl^l 

(^^13 J^»mJI ddoJallLI Lu^jl aImI ^ ^^13^ jU—tfJI jA 

jx^l 3 *\jijc»i\ 0I3U 01^3133 .olkXiJI ^3 l^I^’L.Mua 

Jlp^ CiLjIJ J* ^ ., „ . A . t l (Ratibida OLax^I ^ U,...Al.tlS3 
J? n i. fl ^3A iJl '^ 3 *J ^ cCu—«i ^3^ J 5 ^ 4 ^ 1^3 Mf3A JJ 
«Ui3^ ^4^ Js'^ Sj^Ju^I ibjJI J3A3JI ^ OM?, ,,A,> ^Japia 

^jJaJ Ca 3 I 5 31^ dj 3 43^ t>® 5 jjytf >3 5 jL^ Jlju 03^ I jU 

(J3 Al*a i H <l > JjM Lt^ LkJLlC'3 cjUaaSII ^ c^jb ^b^il CJIS^ ^ I— 

6jr^ OJuJ^ t3^LaI J ^Ap'^l jJ3i.irtll ^333 j3AJa-. 

■«uJLj 3 (^33]! JL^ 

3bM ^ ^3^0 L 5 IaJLaP l^il ft A 1 ^ 1 x 03 ( 35 ^ ^ ^3^ jUbJ >333 3A:tJ CulS 

,bb3.j 

Ll 5 (^plJI ^3i.«JI j3J»3l<«j (jlll 4J3JI 33^331 jAX) CaSU 

^Uib C0I5 : 4 lii f^ 7 « i a 4 ^ ^3 .31..mJI OI3AA J3l:u 

<#134.1011 IA33A33 iu^l l^l33b Hymenoxys argentea 4 JLJ^I 
c((JIijL-m» (Ju^ ^ < *>b LdffcA CS3XJ (^ 1 ) Phlox nana djoj^l ^301^I C>bLu3 
^1331^1 4 a 10 cJLI (JjLm.LI Jp*! (3.^aI£ ^ .631XJ1P ...a*.k I3343 3^^3^ 

3li^l ^Is dlUb Cmj\S ^ ^3 cObliltl dih ^ cu—MbPcS ^J£> i53--m' 
jii 4 *i fl ,ll ObLJ 0JL^3 tla^l3 ^3j^l ^3-0 C.jl3lrfia 3X1^1 ^3XA.Mf) 

(^ujU Ou.- 44 f 34 ^ .3Ajib CaA 3^ ^3^3-^ &3pc^ dllhl IX03A Iju^l 

^ ^3jJI 33^^^! *3^3^ J ^ 3 ^ Cj_ 3 IS 3 (4xaIi^I (3 ^ _If. 

3p-I (J l^A^l3j ^1023 (J2£^ < 1*00335 U3l^b J5L-4*JI J l^3Jo JOC j^xlll 
C*jIS ^3^1 J.^1 4 * > b^LWI 43! lolln^ Jb 3-ti^i^ ^3 

5 j — rtjUuA cL^33i>3 ^5^3 OUj^I Jju 23 - 4_J3JLo petals O^bj Jj 3_ »Ia 25 

Ol^OocXl C*j 15 bl3 c^3b>3Jl3 < 53 l 3 pJI 4^333 <^3 **a^I #3.0 ^3^0 ObL^^ 
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LtbJI jLuj 9j£ 


*UJIj jjUlJI jl j -9 .yfcji Jl®. Ji CJ^I jU CjLJI 


.jlAJLa 


j)a/i J5I a*j .|jm,. . . tji ji jj 5 l (-fl^sos ^ 1 013LJ1 L«! 

U*f>-j ,^1 iSj^i 5iLsw-JI ol4 c,^lijL_«( ali-iQ A 

ubla^l Oill_A Jj cjy>6 OULJI (y, »Lt»fc |_ayl^b 

^liil (| ol-Ju ,^1 goosefoot Ja^I k-i_Sj 5—^3 «kochia 

li^l 30 ^ jl jj it .l^lip. J5 .3-— 3 jJI V 3 ^_JU ^liJI 

,5j5ji4»ll Ol3UI oJjb jA 33 L jl*/«> .<L5l3i«l l^jtj _^l^| oUl 


.,;laiLI ib^t JLSLup- Jj 

western oU 3A3 .L_«lj3l j- >T oi^ 

OblJ jA j^t 2A^ ij., »A jA Ij—wt iit ^IjlJI ^ Luis 1^juJl3 (Salsify 

.bwju( iijapJI UaJ «3 Lu^ (American dandelion i-So^l .bju^l 
dJjb jA OXflj Ujifi. jUJ bjW SjJ^JI LflJlju?-liJ .^byi jld-I 
OjaII 4 --Ai ^>! ‘S(U»-l 3 ^aS Js. jjjj jis .j^LaIi ( . 1 *cA ii 

a^Iji^LA oj^ jl^ c^j .s^j Jj gxisll yU dii^ jJJIj c^jUU (yb 
jjs (tau/w LaIp US3 .I4IA 6>ipb d»-l3 JS Jlflj I:u0uaj3 <0;3 Jl-i> 
jA ijb»i« Jj b> yb IaIpvo 5 ijAt jw (Jjpisiw iLAjJI oiLUl 

4 *pJ OU SUdJ ibis l^auAi>3 ..La^l ii-JujJI jsJJI 

3*5 4 ^ ...JLe JS Ujb> (iSjOpJI sLjoI i3 ie-j^ ^iOi) jl 

42*aXI 4cl5jt (3^ 5^3 <J^l J cdliJL^ U 3 I il>jjJ 5 JL)JL-i iioljdj 
(3 C)>^ pods ObLiJI oU^ .ctjAio i_Q o lfr jl <*q*| spores 

.(jojSlI 5 ^kL»-uJJ ^ Ja^ /* «ddj^l (^jL^ ^ 

(Jjslil ClaIxjj ,«JLaAJI C>LJI» jLaJI Js^ hstl^ 

Jl ilSJb t^lijjl Joj LoJLLc UjrwJjj 
jLo ail .(jfl^l OLb/'-j SU3 ^ ^*-4^ Ol^i—iu J.^ dJi <l>j^ 

Sjlxz^ail (jlS^ Lffj dJi ^j.1 .(Jjlailb 3 llaojjo SjL^I ^^LApSII jL^ijI 
(♦) Invasion of the Body Snatchers. 
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uUo>xuJI uUixgj 


^ djjki J^! C^5l9 Sjfci JLLft O^L viljdl U5 c^li^juJIi \iSilo\^ 

0 ^ 

<CE^ &_^ OL 0 JU ilJju dJxA .1^ 

<iUj ^ ^ j^f IdJifr <illzjf 3,*L&;,1I ii^lbjuJI 

•^Lt^A^U AMtfl 03^^ Jum " 4 jjiUI 
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5 


uLd^IsioJI LP 

^ (jUsjwJI 4 jt Jj g «iOi,l,5 J 3 I ftlp* 

Jl>! ^ Ol-fl^UjL ^3 

< 0 **^_ 

Muller .jr jL-jr^ olJ 
<J-oJW jJJ^A olJ obS (Jlc 

< 5 JJI <Mendel Jjoa ^ Ijlj 

(>uu jl^^^^jJb dlAjJip- (J 

ijbu^l jLjmj 0 ^ 5 !^ (J—Juo OlOriicifl 

, 1 ^ 3 * 111 ! 491-^511 ^iljL-JI oLjL3 

(J cIjJL^ (jl 5 ->jyi 05 III 

'^JS (b *tf (jiLJl (jl 

))S J^^bdl *^jLj) oLj 

CJjL-ffcjl 03 -^ <^ 3 —«*3 ((i-JjJl^ll 
^ fjVS lij [^,. Sd^lill 
ijQ li| dj| j|^ b'^ 3 J 3^1 

gL uaJ j™^^l 3 * 1 

Jx- Jl 3 -j>jSH ( 33 —^ .lavender 

J 15*^1 63-bL)l 5A 03SJ 


oyi^ <>h»tl 4 j,;,lpSil» 

UJOP LLJ (jLbjsJl 
(CiJi' (i L^T ^3 ((jL_i£i^I 
(^11) <^^^3 "*‘'^ ftjoUl <4 ^LxJI 

J*^ 4 ^jl^ J-a>5fr 6—^ iA>LJ) 

< 1 ^ 4 ; w* 4 ^ 1 ^!^ 3! 4iisj%Mja S^L_« 
«^% 4 ulJi (3 tjaj> 
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UUb>juuJI uUi^gJ 


a - j1 J^flJ ^Jiobll Lol .^jAJI 

fruit 4^LaJI obS iJlp- -crJ^ J - 4Jlj5)l OLo5l«ll 3j>ftjptjo 

djUjua 6j^.O ^ OliU^I dJiJb J&Jl^ (djr^i^ jJI^IJ cfllCS 

bristles Olj^g ««ll 5^ C*j\S .^Lo^l (J| 

4,l^fl:>^ ^5^ uJ 3 (^I OU^I oJLtt u|i ~ II 5I 4 a*S" mA 

qSU cbinary code iJLlll S^>a^I jJloj Jsxj 

.^IsJI Ja> j^ UtjL4iuo Jojikoo^ l^3L^ 

d^JilXI 4 i,i„,a 1 aii 1I ^3^^ V-0 ^ U^ cO—JlisS^ 

i>uu 3 4x35l.LI 

^Ilj JS obJill ol-^ <dJj<AP JL^l JL^ 

IJjb jlS^ ‘b^jt Olj ohII ijA (5^1 ^> 4 ]^ U5 (»Li^ 0$ o^>-iUb 

fr^ 53 i?JI dJi <01 -Ia^I 5iLo 6 jLipb DNA LJjJI Js- ijj*ill Ci—Si 

- <bu^l OI 5 4jJlm1 ^ OLo^JjlII Ja90 

jj\«3 I5|5 .T 3 <C 3 iG ^-S 3 j—oJb IjLai^l ^3^ OIju 35^5^I t^p— 

.LoL^ l43l^>Mf| lou9u^ OjUrf^l ^ 0^3 cjjIaLiil d^iMuJ AAS 14*^ 

Olsl _ iuJl ^ dJi Jju otj ^ ^3-lll IJub jl Jl_^ 

IjjU^ Hershey ojjiJU <1944 ^Ladl j Avery jUl3j3l 

Watson J3—aJol3 IjoJLi^- ^bu dJS Jl-3cj3 <1952 ^Lsdl (J Chase 

double helix jyoj-ll 033-JpJJ JIjJI U4p-i3i bw Crick dj^ (_)ua— 4*Jl^3 
4 aaL<uo C0I5 <033)1 dJS .ddufyi3 c^JLxil ^Ia^I3 <( 330.11 OJ3)l 
cI^Iap duLjlo Oj 15 I_jl3 <oLu;^ ^351^11 S^UI OjIS bl £Lj 1 jL^I j—^ 3 ^ 
(393 o-Sbd,! (j-oi <Olj—oJaJI iii3JL£>- jUalil Jj IjJaAo (O-uJs 

.40^1 4xJ£SU obJJI 

Ji 33 .4ild 3 I ^,, ovib obJJI (Jl Olj flhil 3 ^ 3 ^ <jl—^^l ^ JaxA ‘1-9 
b^LWI jijoJj (3 4dbK^I OJub (J.l.S' 42Ltf^) 03 ^ dJ5 (jl 3^)30 

(3 (3jJI daJbitl L7^3 " _waOjMI 4^lt^l 

3 ^ (J3^ 4.3s_w^I ^hjj 4_«9 33?* d'b)) L 03 OJ 4 ««fl) 0 ( 193)1 
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uLo^liLaJi u6>o 

oj )} . JS ^5 .1895 ^IxJI ^ Rontgen ^ ,1^L,4 

4,aI.J1 j^Si tjf dtXSbJI 4 aaa.mJI djcJ^Vl ^Uali .OLLu^I 

.4axJJI jjo 4iaWI dJb ^ (>«5 J1 *^—£>4?^^ 

«*ll 4g «i&tl jl 4ij3tA (Ua J[Va^ (3^^^ 

(albino ^LoJI :living mutants Ol^lio L^1 l^iSU 

jUul 3 ^ 4i«jl*uJLLI OIj^AmJuJI 3 ^ 4^LaJI 3^ 

4 y < * &U l^tl :^jl4XI j^mJij j3 ^Ij 3)I 0.^141 jrv;^ (J^ OjJlaJI jl 
o] *4l^ bbU- (J{ b^l^l ^3M (b^l oLbjuJI Umuuj ^jI jLbjuJI Jl^ 

c^ll^l b^UJJ JI3.MAJI ^3ltl lJub (bjJbU? ij^^l (j0>ll 1^ (jUstjuJI 

.^A^pbo Ol^olat dj>i^ 05^ ^ 
^^^^•wuaII (4 t^l^b OJJb (6<^3 j> 3 x ^^.^1 

lil^ial ^ (Boveri (^^3J 1^313^1 JaL-J UjOf- 

4».^>p chromosomes ;OLak^ OLa3-.u(f3A3j5U ^Ib^uJI b^l 
J 4^ld i>j^ iJl C-q1i1) CMhjsC t{Sj33i C(^AOcZ) 1—0^3 (Uj 

(3A1II Ja^ (j! iju^I ilWI J jj9 ol5 CJl5 bt («jAl3sdl» 

il3 ia)Li0 03^ j-o ua^Li^» jL b^LptU La 

^Lq^I 4^119j^aJI 4a1^I (JIaIJ (OalJU j^l 4Jl^ ;J| l^^3So JL.-IP3 

^1^1 oli^Li^l eU^ fc.,4lh7'i» Lojup ^{ <5*^1 

•^4^3 LplS^ C—i-^ c3 V35—l3.<ac- La o[d <(JllJb3 .«4_JLa5L 

4 j <* fl ) ^1 c^j 53^ S"*^ ^ i^jJl3 (JL^l3 c3JlA 45r^9U 4rfLi9cll 

jL J3aJI ^Js- (bjJI SjAJb dli (jj5 k_ijiaj Ju33 .iob^l jslju 

«^b3^l3 iJLa.^l O^Lj^juJI» o^ matiye 4Jbl3 ^^ua 3 ^IL^uJI 4..,JL^I 
(J fiU5 4-4i5^ .LoL^ aJLikll J-j^s 031^ ^ a^^ljJI ^ i"j 

^lj3Jt UU- Ju>3 (i 5 j_ 93 j ObllS _ ma (Ol3i_ ijuj^ Ja >3 .1914 ^bJI 

J3£xtl 4jl Bridges .o Morgan jl—^33^ Cubi> 4^1*33 

jiosu (3 Sjj^Za 4jJuttj> Ol^Ab glij OS ^^^oUjwiill (J jltj^l jl JsSl) ijs- 

.^oLl^I 
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ULbjjiJI ul^gj 


djLipL ^Ll 9 ^% 4 j| v1>Jl0u 

^1 \^ljPubU «J 1 ^ ^ iOl^^flDl U^d OjjSilA Adhio^ l^ 

jjAfl ^ 1 ioAAPill 0 ^ (5J^ ol ■«(^^l*JI g^l JS]^ 

,JeumA ^ La jJLAj 

<a^l iLi&ll J!U i>LtJI ot (aSIjS iJ^yi CJfe JLAi djJ 53 

6^ (£>-?■ U^j ^bl JlJLa^ .Oljiiafl \j^ Cm—maa)! ^ 

<pitchblende jLSJI J5^ ^>e uranium ^3Jlj5JI 

AMill^ ^1^3)1 Jw® istu o S -V (iUi^ 

/’^Becquerel JjjS^ LaJLLt «1896 ^bJI fju>^ h\jh 4jli-p jLJt 

Oflii CjIj^UI iiU 3 jl LJjJ\ oaspI oil j>^^\ ^I^JI jSj^-JLj 

ju ^ ^ ^I .urn iLiSii di 3 ^ ju «3 ^ ^>3 i^] 

Jj ^UaJI tjfidS (jij ^ ^3__^lj3JI jl LaJUP l^ j" ^ <bl 

.v 5 liJl 3 

jIaJI 4 ^ 0^ ^^°^Curie ^SJ^ ^ijLa cJap-il LoJOp il> itj 5^5)! ^ 

jSS^l c^S^I ^LpJI jl ^13]! - ^3:^b3^l i-JtjJ Jou (j*p- 1 ^ 32 j Ja_flipu 

Adjpbotl (3 l i * t *t ^ilUib (jt jj il - 4 —uJu 0-® _"1 

j>aXP 4 aa-uU 3 J3P ^ < 1^333 CJ^ . 433 Pu*( ^3^ ^3*iJl3 

1^3 (j ^3 ‘•'J^ 3 i polonium ^3J3J3J1 3^*3 <JL_£J^ g_iuo 

Jljj^ 4—I .ilxU Jlpil Co\S o^^putfJI jl ei-JuiS^ 

. 4 aapcxJI dxJ^I OJjb (jlla) (jt 5 (3JJf3 (I^L^IJl) 
jii ^ Jp tS3^ ^bifl ol 5 3I ISLa <J5^» 

OjI 5 ^ «?^3A0Jb 4 I Agfla (Jj dLal^ l"-^ .] 5 ^La dtLub OulS 3I ISLo 5 Ua L^ 

(5JJI «iSj^ ^tXo» ^3 tSJ^ J 3 ^ CJla ^^I cGarson (j3_«ijlc. jj^ dJub 
4fl-tA— 44i C*PeJ3 -(^b^3^ 3^ J*^ -^Q "■* ^ tl943 ^btfl (3 ^ **l 

0-0 ^ 135^1 (Sjb-jo ^355 c^^jb 4 ajoIi> (3 4^l33l( OljL-ilii dL^jsm 

»ji> J^l 33 •f3i'^b^^ ^ CtAitl La^ 5 j 3 _u<l ^ j-03 jlall 
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uLo^JIjloJI [jP}jo 


Jlu LblJiPuJ ^ dA«5, tiA 

,4.»4 «a 3 jJL^b ^ cUljd 515 <!» 03^ ^ i^^AhOpJI djoall jl 

J^l LlLoa JI :^l^l l^IjS^Jua ^ U 

isiWI ijyi v^l^pJI JS j^ 153 Ju-p^l 

IjL^i^ i£US ijlS^ .tjiji^pti* (Jlc> (^10^ 3 *w* ^ l j1 

^ 0315 .LlJ| AuuJJb ld«XpiXA3 Up- 

1^1 contrails ^ dJjbLL| jl5 U Lol.«Jl^l (^3 


{^jytxJ\ JjUJtl i^S «*l3^l l^ lh p r , A (^1 i33»—*Ltl Ol»* l.^ ^ ** * 

ja ^3 OlS L^[i^ odU JU 4 lsK-Jtfl iaa.,.,.*rtj Ujua L^I ^ 3 j<^l>ll 
ij^ 083 J-ii 4^liJb3 <db>JI JLuij^ Jl« phosphorescent 
.^Mkll (| ^32* ,^1 watch dials OULJI ^piUI (^>?o jlS 

2 ( 3 ^ (^ 3 .Jbdl fljpJl ^ 3 ^ 5 ^! i 3 ^LjlLIs - ^LJtf 4 . fl ^a ^ J^o 


ia^ J-jSL-SaJ SjA 4:5U— ^1^33 jl J*3 iJL-^5*^ Ja> g-UiJJ ^Sjfu 
<fc_iJail)3 .IftjuoV i>33LsflJI (JU 6j3Jt> i^3laJJ 83 63 3 ^BjVl .SjaIaII 

l^L5s, 4*433 (JU O^bdl iSjR' JoU2p-iJl3 (jS!>aJI lsIjIjI 

OLol_ utj fjaxj o[s <S^ jrjA jlS *3llaJI jl ^IjBI ^^3 -***^13 l>^U—- io 

- ^3£dljJI -rfb j^UsJI 3 o^yH 

3 I 5 ^iUS 3^ J 4 (0A>^Ll3l3 c3^b—JL puLmm* 1 


.Halloween :i3J33Jl4ll quojjloJI Jl^ ^ 3 ^ Uli l^Uo 

(J ^3Jily 1 Jl^ 4^3;;_-<J15 4 j 1 Ja Ik^b 4^ ***pJI 63^5 

UJI OU-j_‘**J?’3 c 4 f-ji*JI iJbJI Ob 33 C 5 J^l Ou iiJllils buls Jia 

(J _maiJI ^ ^3^3 (L^3p 6 3I b^l^l (Jss «L^U 4 y 4 tfl3 <alpha particles 

.Ldllail (3 ^bultl ObUaj^uil O3JP- 
<^ 3 Jiiyi ^IjIdCL—w^ ^ 3 jJ I ft 444 flt tSJ3^ 0315 5 jjo 4 SjUJ,l llft >3 

Uib ».* 4 i5D ^..11 ^^U 5 ( 4 jujL.uJi 4 &^Sf) iJIa 

t>>3bc- ^3J^ljJI OLus 0 >jJi. 44 a 5 LoJJa «1927 ^bJI (J,3 —**JI b^UJt O-a fb 3 ^ 
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uLb>iJuJI uUi)gj 


mutagenic power ijiiaU jl 4^ ^Jj| <1I4P0 cjL-^yi 

L« O t*lXI (^i^Pbll hXa dMAi _^A^ls 

»l^^l j;:^ 3» a 1 ^ 5 i ^5 oU* ^ 

<1775 ^IjJI ^1 »L-Jbl ^ L^l qaIj js jUojmJI o^ ^ 

Js> j^ki ^^l ^3jJ^\ '(^5 warts «^Ip«—<J! JJ^» tj] ^1^ 

LaIj3^ (w 4}15 Jj jifcli iHiUS LdIj^oI ijSj ^ <^])i^|jLll (^b*<a scrotums 

.iHiS^I jLjtil^ ^l^kAJI ^A jdL^I LoJL^ ^ ^L ^ ^^Jm3 ' 

^JS' ^UJI JU-a)I 4 <«ot jUs^l Li—iu5l j—c- 

JSI 5 I J5IPU5 i^.p ri ,ll jljias ji^iail g3l5J paraffin q^ljUl g.ai.<a3 

jljiaS (3e^ cH-^ oUUpjvJI ^Ijlp-| ^ »UJjiJI j cijj^wijJI oj— 
ciitij (coal tar) ^».pc^I jl^iaS jl Ja>5 ulST ^Js- IjIjS^^ lj|>o 

<^J||l 1^V|[3 “ (J^—4fl * 4M LJLS^I (JJ 8 Jxkl^ fJmmA 

b[i^ 0 ^ frUJLxJI <4^lill 4LlftJI i^^aaII J^L ^3 ~ 

.MM lb jr^ Qji ^15 ^ 

C-UiMlJ C6\S IS| Ia i^jstA J^l ^ OU1 :>jvuaJJ 
^Js> LJjli^l I^Uil Ijb ^LuO ^ ^aS ‘^5 iJI ^loo 

^)t Lij«i liS* JJ^;^^l3 ^JI ojaII J 5ipo5 

cLojI (jIJs>j^^I V--U..C4AJ dili^iLI 4^LbAa^l <^I^JLI ^ajUo LloJa aa^ .(jlkjvJlj^ 
OLmIjJI ijs- .^13—II dij Jaju .Sjohfl I^Ia ajaAll jl C *,, A U (jL-pj^«»5 

(OLmaa^— uJI 5^ii M i^A OldlJu^ JKh^ <3£a^ o^ 4^1^11 4^)3311 

i^UJI jLo^l^ 45I3AJI jl 43lo^ i^aJI ^IaJI 5A3) Ames 3^] ^Lf 

(5>?’l c4^Ldj| L^bS ^ ^a^ .j_kill 4i9^ (4al9J^MA .3I3A ^Js- 1^3 "a-** 

(^1 0^bL-*JI ajjLPsiJb3 - salmonella ^^ILaJI Ljjt^ J—c- 4-JLooI 

dJj 5^3 (histidine ^a^i_ ^Js' SjaiJI C>a_oa 

diAAAd jaa l ^ ix > ^jA obaiA ^3—1^ <3t^ ^ l-*aio3 .^I^aJI (Jj>1 0“^ 

i^3i>3ll aQ(71 tH V <3^47 /it bjrC^d) j^HaII laA (3 —a 
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ulo^liLoJI u6>x} 


IS{ dj] Kuh IajwL 5j. ft . ff i 7 ., « * U Ja) 5 .jj.i M i H I { ^11 (3-^ 

cSL^I J^ t^Js- ^U^JLLmJI UjrjT^ (>^ Jl 0)5^ 

Ol^Aia)l <^jf^ Lo ^Js■ (ipLiA^I CfciU j g ..ii. < «>5S3 vi*^ 

J^ joS v 5 ^ bacterium SjrO^ J5 jl jc^ .USI^-^ 

Oljl^l - Ob^jS^I ^iLJb (>o JSL^ dlLu^ (jl^ cOU^Ldl o-^ ^UD 
ijIp OjJl^I O^btiLi-ttfl l^t (3^1 (^1 J ft Ol^Akll jt 31 ~ ( 4 ^ 

3i'Lp^ 

iw^ (^5 - ^^’^Ames test 3—{1 jLi3-l wb tJyu jL^ 

Jju odU 03 ^ JUo^l 4 _a1a^3 

OJd .jiUi^l Oblj*^ Lolj^l L^l C* ^7)1 j-jl jbS^I OjlSi^l 4 -_jjLaijj^I 
I 3 II 9 3 I ^LaI^ cjIJojmJI um—«mj U3 !bj>Sj 4 fl w ilg* 

i) 5 SLtl jlaSJI CJ15 .ii5lj>)l OU^Uil J(U*3 3-^ Jjiaj .energetic 

JS^I fJS’ jltjuJI jjyl 0^3 - ftbllrtl IJlC- U3 cl^l^ 

.OLtf^jr^l ( 3 ^ J-) .iSjS^ 4*Jal 3 I il 5 A ^ 3 ^ jjvfr 1^1 3*^ 
(Jlfr l^5SJia il Iaa ol® j t^ *lb3 

(J “ OLo 3 Jbeil 3® ^>^ OL«»3jj3JI <5 LpJI3 p L a ^^ I gjo Jj^UJI ^ipJI 
C)Lo^Lj> (j ^3 *313 < RNA LJjJI 3 ! U*X)I J-O ^ Ah la OL-JI 3 I 0 

OL-Mi3j<d .Ja2d OLl^ £3b 3 ® U3^^ 3 ® 

31 JJL.44MJ l^ls (L^3t l^iA^Lu-ofl 3^1 ^bJa^3)l Cbib^l 

,iJj>ljJI l^yT j^Lo3 ^ 305 (b3loJb 5U— 

j'mSjJ <lj!j—S 33 Ijl^ L^Aua^ ibu OJ 03 Sl^iJI OL-I^ 

- iJ\ 0J3^ d-iuAj 0^3^! b^leJI 31 js—**wJI 

.jjIS^I pUi*-ib ^l^l I^jjS ^ 3 a Cidjs^ oS SL^U 

l^tjuu> ^t*uJj l)^ 3 *^ ^JS’ lilllft 

4^33)3^1 o»i 0** ^ 3 ^ -^/^b-o 4 a 1 ^i (0L03—**>303^5) oLxa^ 3 
JHa J 3 I j5i .4^ltjw 4-^ ^ jL«Ia SjO^j jSl^lIb 4 -»«Aj uQ ** ^ tl 

.Ribonucleic Acid ^oapJI (♦) 
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UlJb>JuuJI uUx)gj 


jiiSsj 5A5 <(Rous) 1910 ^Wl tiUS tj—^ 

djlout Ijj liiLAjVj 

Cy^ i^U-i jjuo i| 5AJ13 JSjUI 31iS ^ iJI 

.^T ^Its 4iS^ ^ Cyf »3 iPlymouth Rock 
£1^ (]>A ,^3 <oU®j^b (jj^l 4-j>l^jJI O5A La^j g[^^5 3, 4rtAi> Jju 
didLLls ^1^1.4 <w Qi ^,^1 (3 ^ 3^1aII 3^li^jJI OolS <3i0^SjL.«iuJI 

I«xSa 5 <j^ Jj jUojvuJI JjiuJ ^.ii ixt iu j jl *[aj 3 Jj Cy^ 

Ol—«»3 j|jaJI 4j 1 J^otll (JaIaII jI j^ .< 5 >—J| C*—j&iVl 

Jl ulisr^ 3*--n4l OU^I 4jiU i^jJI Cy^ - retrovirus i>jA^\ 

.dJS 3 aJLmJI b^l^l 

« M «• 

3 a 5S)L-4 m 1I <_x*....>a i ) Uji> jiy <(src) qi—^ilLiA JlS 

io^SjLduJI (jb^po <(ras) i ^„ 4 aj <^T qu-^ <ii .^L-»jJI J 
myb5 myc obJ^I jpjpo .Jaki)! 4| 4,,.,4w.,ftj fes qH?^l C(i-^ J 
<q—^bjJI 4 j^jJI b^l^l J ql— \oj%mJ\ ^I^jI 

CulS 5J .myeloblastosis ^jJb Ob^SjJI OLo^jI ^ 3^33 myelocytomatosis 

ijl q^^JLI ^ .3jjja CmSJj CijISU (\jJb C4^7)1 JS 

i^3^3A Oby^ 

li^ ^ Ji C ^^ik) ~ LaLf 6JDJLi> LoJLL^ ^1 .■ Ifl.—-^ 

. JbuJb qlts^l vl)ljip-l (^^l3 - oncogenes i^j^\ OLupJI dl5 u-l 
4j£iiaJI qt j-iul q^ JjJjei) qvM—MiLrl qUaj_k obLto Jl^ 

.4^i5*2pJ1 

.^15)1 J (ijJtoo 4 jI 5JUJ [a 3 qij^lj iJLSjSI HSJua tilliA C 6 \S 

‘JIAbSlI JXtf (J^ Olp^APbtl Jaa qOjaS (.Jtjtali qlisj^tJI qSo ^ 

t^iJI q*»^lj o^3j^ AaIam ^^bs^ ^3 gtaSVA 3^ 

Jl 43il5Lc>ftA gi-w> JJlLoJb Ljftb JS 3 c4il£>- tSy^ LoJiif- ^ 

^3 'V^b^b <4^ v JI tkJli (^UpJI - obl5^^l ^ 

liUj fi intT < > i b J! 4 !^ qjo 4^b 4 j^sz.«£U q_5^AJO 
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uloglsLoJI LP>i3 


Js^ I3>U ^ uJ 3* jt-SS/l .03_£Vb g;l^i ijtiU 

(jl 3& liUa iJjj 4 i 3 UM \jji\S Ui ^)j3Vl OL#3j»al1 

4 il 3Jjj lx 1^3^ Ciil 5 4^)35^) 4 Ssl«Xl •lif'jl JJ 0)3313(11 01x3:1^ 

<iUj ^3 - <^*)myc3 <inyb3 <fes3 «ras3 csrc OLji^I Jx ^ „.i 
VIjjki Jlx .OjiUs 3! oj3_-«lx OL^ 6AA ^ .i_*j3- Ol3-ii 

,^3 

.mitosis t^«uAJI ^Luaj^I I^Jc- ^3JJaj iULojcJI 

431oJbM to (jl ^t5)1 j-A 

<J 1 « 4 Auail» cA i ^y tl 6JLib ^ MXi - Ju^ (j^a “ aLiJtLlS 


4a5a^ 

. jU 9 j% 4 JI JS-A (J| J1 *liil <^5 

fijUiAb ciaiJ) j Ujk ^li ol5 .iJatoA a^ jlS* ifUa J5 ^>_SJ 

oosw giiJ a 5 .OLuoJI aJub iJLJL: 5 l 4 j]^ 4J jisl ^jJI J3V1 

p5-J! o-ijti JJLo - jJiL.*>o 33ft g;)3-j! 

a^^M jl jrip .JoSJI 43 li 3 j «»3 ol^l Ob*t3jrii3 ,3^ O^J 5 >j %*»3 

LaOic LiJj jlL^I C})j\j> ^ <oUbi:_-a»l 

4 A.^li)l tlUj (5! <^13— mS. 5 ^^.aJaJ c^jk^L^j 4 , 7 aIj> 3 LLoT 5*^ 3Jb3 

Jj^ tlft^ 1 .,<i4i_«mj 4 Aji^la 3^ aaLo 3 ^u3j <J_aI3p 

^ 4*^3!) 111^3 .^aiJI 

Jl bj'ij?' J3fse:G jl [4:^15 aJL-fe Jio OU^ o? jM^bj .iSLyi 3 _j>j 

/^^proto-oncogenes 4^33}! CjLlj^I Qy?* *J^ «4^U3 

jlS dj] Jo ^ caaLiJI dJb oL^l js jU 313 


^3^ J3—a 9 *lji 


1 a 4?. 


.^ 3 ^^'*"*** 
u 5 ^l ^jjQ objLi^) 4 _mp 1ja (3^3 


(Jf- OlUijJI joxj . 4 A.£blA aj3iaj biUJI I4J ylS^3 3aJj t3j— 

C-L*^ 4o6Aj« OL-Sj 3^ ty^3 “ 4 —JaJI ^Ja_w (3-o tij 1^1 oM*q«, ««,U ^L_1jI 

OL>l34M ai—a> loaiC3 bbUJl ^ aajl3il Oljl ^ 
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UUojjuuJI uUijgj 


- itflpJI 5ly J1 OLa^lsdl **-® ill—*0 ^3^' 

jLd li^ (J 1 ii^Liapail OU'SlI Jf gi *l OUJju 

ObLiL^ 5 I O^IjAT, ,»*U (> (y3UI ^>o lOJiC- i^l gll3 OAS cl^lt 0(^1 

jfctf ^ 0^3 iOuajoU <^ u . fx7 ( 1 ^ 3 ^ >3 .SiojitA 4*1 ■ iiitfLrtPO MwJ 

JS 3j5lastll Oli^l jOKJ ul* OIjIJj^I 4-lWI 

SjAPtll ob^U-iSJI t>o ‘^ 3 -f 4*1^1 jl^ vl*po ijjL^J oL;*JI ^3^ 

l^jljUjI <bl«3_«iiJI i hji3 JiS .AJUsjvJI bbloJI 5^ -5*^ 

y^AJi3 ^ 4^jLi0 (4^Lpv)I 

^I^jI ^ o'— kr- src i-alaill OU-u?JI >-aki 

4A-^APt« i 3 Ol .45 j— jLbj^iJl 

(S^jjJI ooiJI^ i^. hh n * U 5 O^k;^ 4_l*^l 

5A ras J] ras ^ryr J-d3^ fOk .i_3^l3 
^3 1 JI 3 -JLP (^stJaA Ila^ 5 A 5 - C 3 I cA ^1 <T iJi G Ld^l ybLLI - 4, „ « lo fl> 

Obua ^Lwfj 

O^ 2^*“3 LoJJX' »LL )1 3 

< 4 jlSJtl 5 ‘(j®"-t'3 <4 jjJI (Jlls>J^*» (3 ras Olio^l js^ .5ujAc- OIj—a 

0-® V-T*^ mycs ^^1 , jlk/«JI Ja ^ 5^1 

.neuroblastoma {✓agll ^ys^jSlI ^j^JI ,.«4 u JIaIs^I J ^LojJI oLb^ 
^ OLa^ll Jl£^I jsSsj JaS i>o 1^3—^ JS] OijiJaJI J:>so 03^3 

io 3 Al i 33 .>>^1 jA UaJa^I 11jL» ^joaLia Ij 15 ot^ V>Sj Ia fu?tib 
^^^^Lstio J1 myc * 3 ^ Jla iJAS 5 <0_iSj5J 

^ 0^3 (Overexpress 4.,, .aa* ^>£- jtuaiJI J i?>Aj X-jaj?JI 45^^^ £— 

.^LuAj^I^ 4 -jIpJI ob>i 3 o OljLttik *^ 3 ^ 

iil 5 03 S 0 03 5jl:3-13 S^aIo jI ^3 - 4aja d_JUij?-l o3a> 0—315 

4j 1 jrA . 0 ^ ^Ji (J1 i3^3i '-® ‘3®)—^' uilJl gj3)3 Jj Lo Jj3^ 

3I JLi>l3 2;b'^! O^ 03-^M' ^^3 .65^1 OOA J—XA dUl^ ^ i^J3^l oi— 

qSJ ^ U - jlk^ OIju?-^ 5ob !J Ia 4^ j 4_^J5)I OU^I t>o qi— 
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uLo9^bLoJI L|6>i> 

4dL^I ^b>^0c3 .4 ^L.mJI ^Je!^ 9 tJ tJlooSlj JS ^aLxJI 

fibxSl Skjio 055 4 LIaa 4^ oJLPo gyroscopic balance gjjSLw^jju?- ojl^J 
IjlJ <(^^5)1 OLl^gf a.,11 jt . JjUJII dl^^l ^ La 

- anti-oncogenes OLuoJI ObLAa Ol^UUI •lUaJI 

;| 5 t 3 JI ^LlQj^ 4 jujmJI O^U 4 jli 9 «li*iill JIaIj (^I OLu^I 

.iJA»JI 5 jiU 3 dim Jd^ 

^ Ift3 > 5ajJLI 5 ^, m aqJII OIl^I oju^ CJIS^ OLjl^I J ** 3 

ol LoJOfi L^l l^iLJtuS'l iSyr ^ 

b^lpJJ Sj k ii w n 5 aJj < Jl^^l u-wjaJ jUst ^ 

(i ^ OU^ (J^jl JoaXi JlS .cfrw*)l d>i^ SytXXuiil 

L^ Ca 95 •ji^*£»ji}] dfi flash JlI^ JiAlajl 

i^\js^\ 3! (^ljLtf)ll 3I c^La^I ^pJIaIL 4 llpJI qAS (4 jUSJI doS 

iaih il <i*P>0 4 pu*-JI 1J3S3 did «dJi vl»dpu ^ Iij3 *o&»)l JLalUul 3I Odi^^Jb 

4 a^I d^ljjJI uwSJI J J5^l ,,>4la3 .Lb^MptA jA qjaJl g-*»3ltl ^J3JI 

/ 

qu vidPij Jlpy gSLuJI dJub j^iLp g_«ili)l j^l J| d^su 

5A3 1^ —wj q^ uPj^ LoJUP . 4 ^UJI li dij—aiil 

jA3 (S^it ciliJJ (^3 j5iII (‘J3)I» til - retinoblastoma jLi:^l 

3 ajJI ^Js’ djjdd diij ^ 

^ OLl^I q-a Jlo <; jA„„ 4*> dS Rb qi^l 

** •• *• * 

—<Lll ^J5il g-ad 5Jk d^3 (j^>^ ^3d f 34^ cddLJLlJil 

plptil g*Ap-13 ‘Rb OLl^I qp. vi-—ptJI (3 dUJbJI tju ql Cij—1^3 

lsil^3 .iyi^ )3diJl3 djliil OLjIIpj^ (3 dlhya 3I ioli- CulS^ U 5 ^ 

JXo «3 aJJ Sd^l OU^I ^J£■ vJkqssxJI i3q—po eras 3! myc Jio (^33 CXr-^ 

d£>3J ^^^dJI^JI yS q —A oLi-^l ilijj I_IjSI 3 -l^l^ ^3^jJp q_P <Rb qu_pJI 

SdLeuJ dp-l3 (j^J3 qi?' <5^qila 4;^ ;33 -^bj^ l3 

i^^^^qOpcu^djl lil 5 y l^ qA dj y eRb JXa OL^ 33 Ijlu jp ^^^1 

.dpJfiiXI OljUijyi tJbwj^ S^3 i>3jo (JJaI-M*fl ^ -i^aa Sjl^I 3 Odid 
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(jUbjjjuJI uliDgj 


5 «vhl5 (£tpC3 tPTEN Oli oIjw.p c *q JS3 

JjiAi C>l2jtS» ^ m Mt\j ^5^x11 p53 

.^iiapu3 LaJLl£ ilj »L-J£^I 4j^bU ^Jlx) ^jlll 

vacuum tube ^jAa Ijlaa 4ja3^t oJa X€ »jXI jU 

fjS^ i 03 <a)I jS^ jUxil 3^Lla> U.A c4 m ^a 

CoIS (3^ SybUaJl 6 Jla 

^ US *jjdSo d->i IJuiiu (J 3 S 3 OL-J^I o_S/ ,squcal suppressor 
oIjLJ^I Jj II .wnij OblA&L...Mua .iutSJI Ol i^J I JWI 

^353 U-i <lAi3Ju> jjUS ^ ciS^slU 535 L^I UWf ■ 

.^ftjJJ S^AatLI Oli^l 0 -J 8 Sj^LaJI >ob^l sUM i^\ OL-tf jj)l( jjU—^ (33^1 
<iJUJI sup- 0j3t3 ^LJ 4^3^! i3«3i^l iJcutft5^ ^^LpJI ^I ^Spcj 

(26)^^l u,j> ^ La>l iAi:SLo ii>0 oLuWl ul* 

^^\ 2l^La^\ J^t (>ft Ja-*^ ^1 <p53 5A5 cIa Jx^-t ul 

.p53 ilLlxS ij .4*1^1 SLp- Oj3i ^>Spu3 

OIjXmuUmXI ^T.l7„ ■ «i4 Sj^ ^^kxA Cuts t^{3 

ObxJLZukit ^.AsSj us (J^ 6 ^ ->^‘^1 

ittp- 0^1 5A5 .lijJI J—last) 3 ! JLa^I 63b^t ij Obblxipt ^3—P'3 4 

^3flj .UjJI ^^bpj (jS.^ <^mpo 4 pL- 4 *JI SjU 3 *Ltu^ p 53 cJgjI^JaJI 

23^3^1 0331pJI strand (j-Jlt Jkp-i lijs <^3b^* C"-^ iSxLI oL-f3J^I 
^3$^ ,^3LaJ)t dJUf- 4 jj>3iI oJLaS ^IjjxILuiI f3S.^I oaS ttilb U^ll 

.UjISU i3 U'°‘^3 ^ lH3 ‘4UJu ^Ulaip)3 (4A)tl)) ^UaS^I JUatlAul 
tfLliJI OAij ^ fi ^aUx- C «l hg3 lij3 

,^3JLx)1 03^1 4_;iA£ p53 q^l J^I—«U cSjki—«JI <3^ 5j3>aj Sj^-sUall 

(31)3^ ^ 4jJIj 3J 4joJiS (3^ ^^3tt (3^^ ^3 *^^*^&poptOSis 3^ 

glij 3 ^ «(J*X4p ^ m£^ (JI pUJI ^ LoOic .dJasI—Miit 

^3lpeJI C>3il u^ (Jt2ib3 .4J| ^bpo U ^JS' jdSj J.^ b3lpJI 3* ^ 

Si5P3it webs C>bJ3W cuJutj .iiutiJI b^LSJl ^ya U> joIpcIj ( 3^1 4 I * ^ 3^1 3A 
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uLaglgpll lj6>o 

oU^mascJI iJiS* C<>fc9b3 ^JLpI ^Ldl q|o 

4^ i3Uarf3 JlSjm »tj_(>| ^ Jj tijASji ^3^ jlpt^l MA ^jyll |^5.JL0JI 

(^3 pJI JjLSXI (>* 0^1 OljL-ij 
^liJ US ciJ^ (cytoskeleton) JS^I j\^s *J>|jJI Jj 51^1 >xAi5 
fJ5 iJl J5g »* * M ^ b^l^l JjI ^ 

fC>MAl> 

«»• 

OljLJtf] (JaLm 5I K fcfatj b^L> c^I^.JujkJI Olj^iaJI 

4a«a a1o JI iJptU ( 3 —y - 01)^5 bl>* ti., ft. ,frlA;i> ^ ^^3 - O5-XI 

^iLlAjLft jj>’ Ia,^ Ud5 “ Jsifld 6ja ittf q|U4wQ>^ ^j) «> ^ wSil ^3^ 

«^^®^telomcres i-^^>Ja)l OU-^—ik—-il^j JmII ieu^ .^^^^Hayflick limit 

JS Ul5k j/i 5j (^15 <OLftfc*rt)l OL-jUj iJU OI^—mIIS (^3 

^luhO^^tt OUmloJI iJaj jI .ijA 

^jj\ 5^3 ctelomerase 3lj^5l^l jLaa Ajj^Sia ^ ■oiiiiJij ^1 *- -»«** 

Cyoixj Jiaa dJaSg .OLk^I OU^j (359 OI5 »um 1 ^I 5aU| o^oj^u 

Iki^U 4 jjaiII 4ifcLoiC- J3U- ^ (Lbj3 ju ^jlpJI 6 jj^ b^UJI 

jLg-o^l^l OUj^t ioj^l OU^JbtLI ^Ji —& Oljpakil 

•(^^Auuja j^ J>?'^ (^1 UiS^* ^l^b3 <U> 

AJjJI 3 4JL^I JaIjJG tAj) If^l ^ 4»**tafl 41^ Lo 4»3jL^5 

.^bzJI ZjffM (J1 ^L„.«*u 4,?I ^JS --I 4ajjia> 

4>a J^ ("5^3 t^3j—dJI jj}A Ji fractal-like i^j»S dL^ 

(JauaSij - OJjJlxII 4as_uJUI (Ji^mJI v^bb - uJI &JL<b 

^|9 (oL^I jl3 4^11.*^ *^!jU ^3 03-^!^ 

.4Juo.jb^f 

IJbj^ (J ji_3-3ill ^3511 ulISj IJiib ^ aMa cd—wSb ^3 

** * ** ^ki^l (Carcinogenesis j-J»j%maII 0I3AI j-o 

4JbSJt eLtfU (JU 4Ali^l t3UilJI OlSj^^ JaSUu U^ «4jo.JLttJI 4jpcuuyi 
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UlJbjaJuJt uUx>gj 


bblffJI J| OljLJtfl JL^j[ ^ 3i * J1J—®3 

^1 LbJuIXMlI ^^^^4 aaLuJI 

C>li^ 3 jJI ( 3 * 1 ^ fibroblasts OLo^j^b 5U-Jil b^UJI ^^53 
^;^la *3 (^1 - endothelial cells a^lkJI biLsJI (^jls —«*35 .^j^U 
j 33J5 (^1 4^3^! gi-tf (3 Sjlc-L-uuoJL) - ^i^IaaJJI^ (^j3JJI 

b^l ^ macrophages ^^1 Lat .JSlfiJI jL-iujil J^ 
4Slk3 2^33 5Jttb«-Lb dJS ;>a bija l^LSl «33^l ijlptt 34033 (^1 
^Uj 3 c^3LaAJLII 4 ^ 3 ^I 0)333 <^5jQojl 4^3^! 0J53 >APt 3 0I5A 3 —^ ~ 

i^l^JI 2^0)14 .jLJs»jm*D ( 3>>1 idjlftA O-ofi bA 3 .4_S*^I 4Pt—U*J^I 3-0 Oj^ 
4ji^jXI OpluJ^I >aO£> - ^3 >?^l oIq <*>) OOlfr ^O0 gI-.cm3 3 

OjLwjo LpIj V-J^ - OjOp- 5Ai> l^llOfL-rtl3 itfOill 

3£o*^ 

3j1 SiijStA I 49 LO ‘ 4j^j 0 31 4^1 A7a 1^3^ OU^I 6 JA JS ^ -*>*) 

4ixA3 liL -03 i^Uoj^l b^WI 4^ ^5 a3 (^jJI L^ 1 o ^3 5o_p-I3 ( ^ “ * 1 

.4i*^l b^UJl 3 a i-jUlA ^ bkjLipb Jl <3 
i* H i »> . 4 SoLiuLo 3 ^ OaJ^-o 5^y^j>TS^ ...t*ll frlirtfrlj 4« <* 7S ((ji^l 1 ^^ 

I 4 O 0 JS C^l sLat-^l 3-0 iSLotu JaJy pLaftSlls illA ^b^b>- 3j^ 

Oj^ o5 3i*3^l \S^l O^S” jl J3b>t*4 ^j^JI ul .4) ^ 3 -»>bl J3'jJ' 

. 1 ^ 4dtf9Li> 3 ^^ ol 
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diil^l UMiJI iJjL^ iJuS» 

!• ■ •• I ■■ 

«^pgnoH LajjjQD 


dAwJ (UL^ vloiJ 

ot (J1 IjrcJS' ^j^JI embryo Ot_ioJI 
3j^ ^* *<*** 

Jpojj <4.^5JI of 

(fallopian tube V 5 -Jl 3 SUd 

(SujJlp ^bi .jJ^jJaJI J 5 I 9 ^Js• ^M 

Olj^iusdl o—A OjS' Ci Pr.(^f JiS o>-^ 

^ ciiljlialtl 

4a*la)l O^iaialo ^ 

* 

iS^ <3 (placenta 4 o,it,A ll J| 

.C^l Ji a^lJJI bbUJl4l:5 

j|ju> C>ljl_Jiljj j_^5 

l^.A_(tfl^ (4x_uf^xll dJb^l dJj^ o[_9 (^b.^jJI 

sM (blastocyst 4^jSll 4 _«^l 

.^i>llJI ^ AJllll (^^3 (l(^««fl'> 

CjL^jJ^I ^ 3 ^ ci^*iO JlaJL) 4 i^ a 9 (Jj>f 0^3 
iiUaj ^tla_ut Ob^ 3 jjJJ 4 ^jU>I 
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4^iJtf <L£,)j^\ O^pIa^I 

< »LjI (3 vi>jL0c (^l <4—li) 



uUbjJuuJI uUogj 


»UJiA 14^ jltlJ «Ji—«Sil I4—*AJ iLtfjVl f US g«3 

oU^ ijs’ Jtf-LwJ 4*1 pJI otflill Ohjj^ oji 
^ Ojl^b J^jJI lJUb Jifl ^ iJWI <1 

^ UJ OjL» li }3 .dj^Uo <yJ]al JSUdj JL-i*ij1 

JJ55 1jl-J 6^3 <0(^l hJa^ 

JJ ^|j .fSU ae3-jJ( Oli)jb.>IU Oci^) iH ->3 id 3 -^ W ^ 

Jusu (^1 liUi) ^ 4 **-^ JWJ iubjeJI O^UiJI 03 SJ 6 ^ ^3^ 

,^lj 3 ^l *1131 

3).5; Sj 3 ^ jLJLSjVI b^l^l 1*i*3 <J^L-Ip-ill *»l ja3 

^ - OlA*i> I 4 —«ijl ^ 3 ] 5 ^ 5jh^ metastasis 

ectoderm ^IkJt «mesoderm Ja_-« 3 sil ^wi!Jl3 «endodcnn j-JpUI 
6Ju^ ^ 1> b^l 6l-^ ,d h . tf 3 ? U 3 < 4 «^UI i^l) 

»U 5 l J 3 .Sjjj^ jsI^a Ji Jix:3 ^ ^>*3 < 14 - 44^3 plib 4 >a aJI^I jbLlI 
J 1 1 ^ 1)3 <Ua twJfcOj tijjLiwJ )3 ^UaJls ijjUiJI (| l4^l9 <l 4 JUlil 

1 Jo U ols ij^l*Jb 3 .dJL )3 oJlA o« d^jJI S^35^i3 ^ 

- ifrjU ^ 15 ]! 3 ] - totipotent stem cells iJLoL-i 

.Ua vjl Shjb (juJ .iio-iioelill djO-u-tpJ) 

LS>?*i oil—-tJI j 1 ja1-4-»I gA 3 « 4 i® 5 L f 3 *f?JI d^ JJ v 53 *iso 

Sjo jd ip3A4« g—^ <dAllCTfl OlftJ33 ^ 14 !^^ * * "* 

Jj^si JJ ^>-bU! b^ 45 ^ 3-2 . 14 ^ 3 ^ ol—iJijdl 

.^bjSaJi3 < 5 jlj-J»i 3 tJLj^l 03^ ^ jL_4^l3 < ^*^ 4^1 i-Jlkj 

<5Cij3^l3 tJUtlaJ!^ i^UajJI^ <v_fljjUaiJl5 tCj^LaaJ! Jxui^ltl JS^s 

.^UaSll^ .>stiJl5 .JJL^i jLiiSS ^lyi ^6^1 ul .t-JaJI^ •ij!HlA*l 5 

.^LajJli jl^l Jl jsiaiJ i5>jJf <neural crest ^^*^1 ci>aH 

dJoj 2uj^y\ ^553 . 4 JI 3 -«.'b)I Ol>ayi t^Jo J 5 ^ CXr-^ ^5 

Oilij! .UtJ-^J^iJ) sUJLfr 5_>iaj C.i Aavr~ ) L»iJ ’^3—"->“ 4JaoJ laS3 

4 k}iia,i ^ <^t 
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«S'p9l^t La>mfl quloll bUiJI LQii» 

^|)^dOJ43 l^A4flUi^ ~ 4l^ M tVl ^^1..Aiit Cy^ ~ 

<UjxiUI t^A „ Aa"> JaS (JI Ljj^ 3 .dJaJu> JJ Jl, a,T,WI 
ol oSLo^l ^>oi cl ft* 6?"5 lUu Lj^jjs-s .mesenchymal cells 3k 
.dJuJu^ 4 ,ffc, „« 4 *.>t J{ ^ 4 jjI^ 1^^^ (J1 J^edJ 

(J| b^t^l iJlAl>yi ^ I .oil 3^11^ c^aIajJ) dJub i.1>JLpcj 

Ljiia cL 3 yt .li_J£JI ^USl 3 cbL-aip^t EMT 5I .5ilt iWM 

Jlm ijI UL# 3Jl^ ^ bbl^l 

4>l 4 aaIi^ 4J<^I <4 ni^jJ 4 aS^aS £\fX 4ALaj)Jt Lo "‘^ 

olk^uJI ^1531 cCarsionoma 4 _>Q 9 j*uJI o| .jAoJb dLJJu ^5--^ 

fjS'iA^ ii,^^ cbsj^ jt^aM O^ ^ 

l^i ^ £ i^JIaxS^I SjCaII .^b.Auj^t j^l jLwijyt 

OjJlaII ^1 - 4 A,U,Ij^t d^Ju^l b^UJI 3 4 ^^w (^,. ^oaSo ij\ 

4 ^ 1 ^ ^^fllSXi ctf ( 4 itoJf dJub 3^ ^ 0^3 (,^1^ 

CibiJftlt 3^^ (j—dj^ frbj^l ^ 3^1 .^aI 31 43 lkjwJt 4 -.J[^i 

^IJuTcZuf^ ljHftL> ^kULuMd Jl*^ c^^bji^f Lai .4^l^_3hxJI 

.4jftb9 Odlpj ^ ^jJb La JS 5 .3jJI 31 ^ (^puJua <^b5 4j]S 3 

cd<^LiaJLI SLffJb SLokU Sj^aLI OUIoaH 4S^ao 3 4aAjJ1 ^^Ia9Jl> 

4 AAaj> Ca>IS (^L_jVt Jl^I 3 ^1 c3j^b “* 

^t)^l 3 ^^*>1^1 IJk^ j^^s> ^LaXj l^pLaiAf>l JlAa> A^L^jJI 

(jilt Ob^3*Milt ^jKA ^ 0^3 pL^ilt 3 (.3^1 oLlu^I 

(jja tAjr 35 (dtU_wiVb cjlJujJb cCjIjw^I 0-*5 

[^SL^ Ot^k^l aUi£- ^3A> c 4 jjU^t CiLjLjtSLtl 

Jyg.jJI JI05 ^b i^\S 31 4 -^i£U 5 JI 

ObL—I&J uAaJ^ I^ wQt 4 j^Ji^l OLLaAll 3^ JslAffJt iSj^ cjUaII 3 
i^iij i^_AA—uJ ij\ Jja <lk 3 JI 035)1 3 JLOA5 .55kili 4 _C-jAlll 

3 otkjruJl t—15*^^ OibboJtH 

{ 0 ) epithelial - mesenchymal transitkm. 
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ULbjjUjJf ul^gj 


Jilo Chiopu ^1 SJuJu^I ^ 0 ^ 5 ^ dlLjLft jlS^ 

oLhJL^I jlap ^ Jm-^mJI 0^5 

c«»U^I iJlSUl - S^l)» cOrganogenesis 

Oj^l^ jISL- 9^1 ^ <LaJ 5 dLjjb OilS^ - «^U 3 ^l jl-J^j)) («d^^j^l5 
oLa^ ^ ^ 15 ^ ^1 (3^ {^^IajliI *i^ 3 U 

^LojJ 5I ^ujJI yjlU ■**>! JL^I »Lf ^] olu^l ^ <^JL^I 0 ^ 

4 tg 

^Apti0 JxJmj 4 iua 2 j| JLo^l 0Aj^ ^1 tiUs 51 (sea squirt j^tJI ^Im 

^^)4U^I JjJLftJ ^>?0 iijXM ^jaI} fjS^ jUJI (| jl^l 

O^il - Ol^j&iuiMI Cj^uj 5I <C. elegans 4^*,, AjJI »Ijl{^I 
4.^a5s II OIS^Ia^ vi)l—IA CJlS^ .^^liJI obJJ 4<1 Aiilutl •L^^l - 

planaria OlS[j5;L^l5 amphibians OUUjJI L4> ^5^ 

(jl ^;^XwL> 3^ 1^1 03^ ^3 ^ oUaapu " Lbi^L»M<j^l ^3^ Sj^i^l 

.Ol^jJhll dj ^5^ 

> 4 ^^LaJI l«)L>S {^ cJ3^ u-tUnij^l 0 A jLjJmil iwAii.MMS'l 

Cula^l JS <iUJJ3 1^.1-*, ,Mr> <jryoJCLlI 5I Qljohll Ji^3 

^3^^ /^^^ftUbc.^13 (4Jlad^^l3 <frL4ii4JLtl3 (4JuAxI>Li3 <ij[|^bL^I <L4 'Jl£ 

5 aJ (3 fwii^il ji hedgehog a— q.iqJI _mj Olj atal) 

.d^loll «^ba OlSj^ aJLo _mJI ^3^ jr^ J^_^ 

OL^^Ip fj{ j\ _ io U^ cfollicles ^ Jl ^3^ (3 aiioJI 

p^lo—Mfl c-1-c.a* ^I ^jj:^ (^L^liJ AJLoJhpbO 

b 3 l^ JJ ijjl^laJI Lj 3 UJI jjo JIaajVI oUlj3a J 3 l^ ^5-jiXl3 cslug 

i 

,disLut^lX\ 4A0tUI 

jiAJkoJI '4jb^ uiA Ljala^l <t ^«a aALk^A ^ ^■■<■ t et^Jbcil i ^1 3.*?^! 

^ i| .Sonic hedgehog ^3—*- c^^Ja^JI aiiiJIj <^55lj-^coJI 

(^33^1 ^la^l 4J| I Lq jIpjw i^aib cfringe ^la^l u>l 4^ 

tg 

J^ _mJ J3L> OljQ^all I _oai^3 4_)la4Jl3 4_>la^l3 

as3 .oa3|3^l ^ <^*11 ds>MjJ\ ^33^ ajus <^3^*?^^ 
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«^P9^LxoJI La^^jjojo iuJLdil UAL^il Uj^ 

^oLaJI ^Jud^llLbiLi ^juAil ^}AR> ^ 3 iJUp% 0 ut}\ LiJLaiimmJI dJUb ■ — 

(^5Xl>ll ij]» IfjuJaJI l^Lo 03iOfclJ 4_JMaJkl 

OS^^Si UjUp <ulajt<o jJJu U Ij^ 

JLAaaJI Jlo qu^ Sjiiaj tj^\jaA ^b^IUkl 5I 

^h-_«»lS ^jf3l cjpr, n»t i^j£^ .«Pok^inon 3I c3 |>—3^ 

cNintendo 3 XmjIj J^ ^ tSs^^ ^Ji *»* 

cOb^JJJ djlij Jil ^lj O^t vJtjsj 31^3 .q3A^3JI iLjKU ^auLiaJI ^^;wJI (^3 

/'^>Zbtb7 3^3 

*Ui^ J3I—Mil LojuLfi Sc^ lt>4 Ml J^ 3iM io9133!—^^ ^ 

Sonic tit^3 Ml JLAijdl 3 Jx^I ujlidl "* ^ -^1 ^Js- 1^3)3^! 

La cftL^I Jj »3^l Jj ill^ aSpiJI CJlS 3-J (j::p* 3 .the Hedgehog 
JiiLAJI Oe^ /^^>1993 ^Ull diUSjJI liAi .ilAU l>tu dli jL^ 

vdJi> (J3^l Ol pyiAhll OftL^ .(^13^1 alp. <11 OIJ3SL0 (33^^ J^tS^ d.. c.j^..\ 
ji^ i) toi ;^i f Up!ji Otx LsJU^ <qJyiMA)l c)>^l OLu--4M^a^ ij 
^ 5wX^l3 iillii^ CajIS^ < 3^1 ti t t O^l^l j^t ^3 3 a^ Aa U^La^ jJj 31^1x1 
Sj^l ( j Am x* (Jj IaL^ liS ^LajJI fjS^ ^ O^ JCi^ i^3 —3 

4AMxtil 4—^ ^a—M1I3A 4jilS i 33 ia 1 ol J^3 .^^*0^13 o—5^! qu-jo^l 

(J| tJUeJI olS^ .4-u—«JI SpIjjJI Sjlj3 (J <Jl^JuS\ <^Utkl 

^33^0cj| 4 a 44il ^ 3 ^^l I& 3 ) L-d 3 LiJ cJIaPcII (^IC'I ^ L ^3 

tJSh ^Ji}\ jAl3i>JI ol CiJS] .Veratrum californicum 

S^UI Jj^ i3^ .Cyclopean mutants 4^3!^ Lp- 3—4*uo CAPeii OLxIl IJia 

«» 

La53 .cyclopamine qML)3JiS^^b l(^7j.o,»o ^ ^3 cS^^iMl 4 JLa^I 
8ckjl3j| oljLai^l (3i>^ O^ cLaju Si^LLI 6Ju^ 0^9 1^313^1 alAic- 

Odyssey 4.*aji3yi iS^l ^3 hs^ biul ^Ui^yi C^aJ) loJiAII 

LoJtI^3 .013311 ^ 1 6 jJj£^ Odysseus o"3;^^3l l^ jlj 
q^3A-^3J J3i^yi (j 2 ip- 3 JI J—j 5 0-® 3ij IJ1P-I3 <^^.^^1)1 tSj—^ (3 

^ «i 

iJpcA ^lopXoib (jAjJb di^Lol O^ o"3i^'^3l 6^ Lt^ cPolyphemus 
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uliojjjuil UU09J 


J| Ja>j 0^ ^^ 3^3 3^ 6^ 


.(^^AaAJ^ (>3^ L>^ (^^LtiLfeiJl 

JjLfiJ JflIflH ^ •Xso 4 » 44 Jj> 

jLmJ »1 ^Gki« 4 il ^LftJlc " dJjijtiLI 

43 (ft I—mi.IAIj (iilaSjH OU^I (jLf L^! i^jlJI - shh i5jLJu)II 

^ -'^‘^1 ftL_«Mj| <£Lu^ » -. t 4 * jullaJI Jifrl II «itiit ((mjLlj jklll 

jl^i^i^ JSl^l patterning Ja aaIj ^31 US^ (^UjJI^ ^ «<i^t JS 


ftUac] tjuJ .jJL^b ^55. *uS 3 OM^anlb Jsuj dJoS^ 

«^JUxit jjaxl) dJti^^ll 5A qyaU^l.^,(,»wJ| 

^JLAa ^LqJLjI ^^a-«mJ j^l ^ (tfl^^.««# JlAiaJI C-m^ (jl Olj-fllaJJ 

^loi ^ .,,^nXi il *j^UflJ) ^ (JbJI U-S3 .holoprosencephaly 
nostril j^ua 56 cajI 03SJ jl 3 OjS^ ^^3 Jj J^Juj Jikll 
(iUlj>5 O^IpJI jJtl |33 4^to1 f^y^J ^ ^1 (Jlt-I^ 

.headlamp ^Liaa JIa 4^5)1 ^ ^5!^ 

•I 

jIjuoJ JIq - JaIsJI JSL^ J^Ij> ^tAouol) oLm^I ^ j 5 a 1 jjUMj 
Ci\ySj\i\jt (4^im {3 ^ ^3 <t^l^3 ^La^I oIjLJm^I 

-.Ls tla^ CJJl9cJ '^_ *Vi ^jjo vi^ Jj Ia^a ,,^5^ ^3 ^3 ' "“^ * 

\_jLaj IL-JUiij^ 250 JS ^ Jti?')^ ^j} U ot Olj—jJiill 4;^— 


(j^ ^1^45 ^5^^) oJjb U o^Ip «^UjJI ^jlLa ^Ujub 

^^iaxA ^<^^3 16 JS ,^y-A 3 <$3 ^ 

-dJ^sci <JLd ^IJlI^I 0^1^^ jjMbAJL) ^4^1 c^Loia^l 

Ciibb^iwJ ^.M^XiUikJ JLd *^*1^*^ JLflJLflJl t *b^ '**1 i3 (jl ^3 

0 

jja JJ 3 ^143^1 JSLJfcj 4i>33 JS I^Ia 4l3jiJL1 OUaSJI <4»_aSJL^ 

(^tpcil) (jA3jy) ^ 43 !) «*) 4-^ 13 !^ 1^43 (J ;i4j_^lJl3 Jlfll^y) 

JSL-^^ 5 ib 3 (^ji£'Ia)) b^3J! ^Uajuf 3 cjliil m JLfr <meduli(^lastoma 

.() Jl*aj> Ia 1£'3a>^ j(S^j 

^ ^ 3 "' * 1 a^ (ft ■Ja^ 43 ^iyi iJI ^jii^l ^b3^^ 6 Jjb J;^ 
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«^pgLioJI La>uao diJiJI UUiUI liiiili iii4» 

Gorlin g^Loll ^ 0^3 ,3 jjJWI 

OUa aa i^l JoLJmiJ) JojAil ..gJI jl ^syndrome 

<jL- oiljjJI CjJu> 3 .OUlt^wJI 

JaJU i>)IS' ol U«J <^03^1 tiUj ^Uj?- juS 4JiSL^ 

.d3jjl3 ojid] js 


3A3) frazzled fLiJI 33*-Jto ^3JI dJh CjI^Ua 

Jl^I OJ3AIJJ3 ((sizzled «l dUJ53 <oL^I ^ tail 

i53j^ <4AALdl ol—I juISj U^i .Cili^iom d__uJL^ iLJdUb 

Oi^l^ — vLoJjtU OcjPO OUblf'^1 CjIp’3 J Vj-w3^ 

lAiOJ 5jr^ ^jlfr Ijr^l gdA?lpJl3 LlaJI OLuljjJI 

lAhXI& tObl- utf c)^3 Ol4ta.JI5^)3 

w li 

.I^IaC iJl ^ Olfl-oUl dlj gUalll (^Uipyi ^Js- otj-^^ 

.jL>^) gOAi J J1 y<a i3 *45^1 Sj--»i 

(^J3i^l Lj>3J3^I ^ I fl ^ rt li A 148 ^Ljla jIS (JaJLftllb Ijlj^ 33 


«Jw^l^1 qv^bil JjJaJI ^ QQj jlS^ 

^Iflft 3 7 4«> j ^J^ ^^jjtxll CaImI) ^3loba «4i JL^I iSJ3j‘-^ ^^5 

lo ^j)3^ 0 ^^ ^ ^IaI 4jbjJ <u*’\ 03 ^ Cy* 

Ml 

g * mm H ( 3l^ i3 ^1—44*111 0^5 ^ (Ja^ *a5 < 3JLiJ 

o^ :4l5l3 ^_,l^iM3 tils^ oIjaIj ij3 

<3 kjbjt^j 4^ ^ (Farley Jjts WJ I^a—«»1 ^ 4SUaj Culj 

io3laA (jA olJ t>Si OlLdaltt ^tSt j! Sib J^l .OJCJ 

4 A <0 )3 ti ^tSLr*'^^ LJjtll ^3 ^ 4jIjlj3 Iq 

j£- jl (Zinc finger djpl ^l ^a—« tj i3>ll (DmrtS 

ijljbJI fjs- Cj—iyA .^tojJ) ^ja3 Jili> ij ^iwS^ptlil 

tbu ^llaAjb ij (JIajjo l^| Sj (_^Ual««l jJlSj .^bjJlj 

^5 3Z 44tA ^5? JLip .^&^jaJ1 ^^b JjG Oio^ 
<4^1jqJ 1 ^bS -b^l —«» «T4-^ eObol tSy?^ <5^^ i]>( 3 -i;pJ 1 La» 
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jLb>jajJI uL^gj 

CJS LoJOt^ .OilUiP'bll ^>-A jjSSJI tdliflj ulS ftlju^l iXenopus 

« 

Lo ^ 4UdO ^ CJUS V ■*.i-j15 

f c>4-mJL> 3 ***'0 JLAS (LfetjufiJ Ll£a.o y^^JuS ^3^3 

Ul»3 («Dmrt5»3 i«dj3 JI Jp^p ^ 0-®3 

^5So ^sXjoj CjuJS .I^LoIa ^ ^ajL^ 4pi-.^ Jp C)Jl^59 

.tlscloS cdJbu 

.1^ oy.A.-«4,fl diUp (jt 3 Jl^ 

CJl5 (^1 OL-PtUxtoil o! OJu>3 cOL-LoUl 0 #L-1 jI 4^5 

jlL^1 ^>1^9 jJ .IjIjSS^ ljl>a (,^^3 ii^jU ^ Ja£9 OIpL# 

(^1 iL-uJI <<ol JujbJX\ 0IS3 -development ^U^l 03^ o-^ 

oLo^IaLI J3ljb jJS ^Ip C(3jl_ mJI JlLo O—ioajI 

fja^ ju> Oljl_^{» CilpJioiail ^£LJij dlAObo CuJl5 U^ 

«• 

djjl^l&ll ^Lmjclsi}] ^j\ll jl A*)) ^h<* Fdt ~ Hippo q|^A—wJI j ^*11 
JIp ^I ^j 3 OLl^ jipL-«o (ftUiJI J^) .«i^lAJI i-jljJJ Neuroepithelia 
Fox 43 Foxl oLu?JI» .(jL-k;«Jl Jaso J 4AiaSJtl Jl-jJu?i 3 

JjojiI oIjj3j^ U*A3 cijjJI (J Cj^LaaD (^31)1 splicing, I (jUJaij 
3 ^ JiJ^ U.^AMf3^ (0 [^a 1 ^) LoJUp ) .« 4 jl 1 ^j^I 3 d^uJLaJI O^LoaII 

^^0tAA ^3<4ai.LI ol^^l CaaJJj .(4 444txJI 

qo aj^jt)! 4s^lsdl ci_ uSsmj «3= 1+1» 0)3 -^ lUp" i5Jj| i^joUIs IjI^-JsJJI 

«T(^i u-di>S 43 j 1 » Ja^ t^jJI Lot sObLill 3 —i (J ortoziSjo juSI 0 e^ 3 «j^ 
.iJi-*JI (3 j5p SjiJaj jJ^j t^jJI (Araucana ljl53jt IaIaZo 

J^l3 i3 ^ 0^3j*JI 2*^^ CSH l >^3 

l4Jij3liP j^lju cOlLaLoD ^lii^ jjp i3J3>^ pLijI 33 3UpI J 
i_AiS» OLoiS^ 0-*u olj9 LqJUP 3 Ojj 0-«*5 {.^^3 ^jL"*^ l,,J^ 

5A «itlsJI jry^» ul L-^3 cS^t CjS .«^ 5lc>ttl Lajtuoa 4,^iI 5II b^l^l J Ifl,l3 
(^^13 - toL^ SjjIoJ^ djl^ Jl jk HA ) 43)3 (L^ — uJld fj **^3 ^Uaj^iA 
.^LojJI bbl3-3 (AJLoaII b^L^l3 cJdL^I b^l^ oLl^I ^ ^^1 J^iaiJI J.4. A . Q3 
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La Jinn oidfiJI U^LfJt iJjQi* 

(i>lpta <r*^. iSlaOo SiJuptll i-^ljjJI OJu^ jSo ^ 

« * 

J*Q (Jp OUJ^I ^3 jU JlA^ liUi ^5 jA g^l^La 

.ilJdAI ^>a .jpJI ele« 3 b Lp-5l5iJI ^>9 Jip-I^ Jop jpo Jlsu Jp 

^13 JO (J“-J <^3 Jj « 4 jj (^Ul 4 *oWI A7....n 

Lft^uao (Jp .Sjyftlj 1^1 ^i^JJ A ijlisjvJI bbIpJI jj .5^1 y^\ l (^^■I^Tf »lj ~\t 

ol 4S>»o ijytjo jS\ j^l J»»- L#^3 - (iUi ^ jvS’I (^ Job 1^ (^o - 
J1 ticking 4SaSill ipl—JI CJ^ oil .l^o^j yL>! jj jUsjuJt 

5«j yip ^3_JI Ijb .anti - life 51^1 jJ> 3! - 2 l.iS 

^>>1411 5t_ll jSl £ijri^ jjvP 31 2i^jdA jjp JLps—aill <Lat93o Ciil5 

Cols’ .l^jbpo (^i3J jl jS^ lj\]ojui Iaj__«^ li Jap «3 ColS l^Ji liiJLPiXS (jp-Sil 
litliA jSj ^ .b^jy b3L-wl Op«^I l4;iSU .6*3^3 yi. A-.,.U JJ Jlp-a^l iylS 

Js^l jP«eJI C-13 J „ ,.4>il gftllJ y j., <m“ii i, U JIS (objali iiSpi Jiilo3 .4_>llo 5^1 

j$yS Uul Jaju jIpm J 4_lo jio it l_y>l IJub jlS Uj . 5 Jb«Xo 5j3--o; 

ObU Jlp-iJ jis .Jlo. ^5t ylP3 .^^311 (j 6al3pJl JLfla_«) 
(ji»- I4J (3^ - floater «4_ol^» LbjLipb OLo3M,l ^l_^ J 

JOJU (i 4 p-I_^I Osu i 53_« oJioo it ,5 jJI j^aVl,jjLall de^l j I4) >_Jj« 3 l^» 

l^ OpcC^ 4 ^ 1 p akil ^1^1 jb ^^_Jp yip 4il93bl jSo ^ l_f J . jLo-yi 

.Ji«>SU 1^4^33 lo Sjjuso J IjjJp jSju iJlls 4 ii>- 4l9j,iJI 

yip asp CJlS .^3JI dJi ^l^ j l^ Colj yill 4 JhJI OjAl i33 
Ox.-! J3-ap- J3 .OjyS 4 plpt_i Oil .ao-l^odJ bbilapj el_pl J .itlpj 

M 

otla^f l^l c^aJI Jt^l iJlt CciAt 

ih^ 5jfi3 C^jAl^\ jl^l (| U-0 ct^Ua^yi ai>I CJ/vn-lj LoL^ l^Jufc 

4 j 15 Ioa Ijj <^l .«. o .ll (Jj o3JaJ| Caitdl (jl A xr\ 

-illJatl OUJSJ) Jaab ^5jJI ^Ij^l 6^3 <^JlpcIJI i. Jj03 

iJlaJI ^la£ks_«»b la^ <Sj^s 

.O^lnoiil OlS 

f 3 J tJal i-i«aJl3 4 jib.JI (Jl jri_i 3 4 pL_«JI yjlpp CulS 
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uUojJLuJI ul^gj 


• "■•■< Lajaft5 -aH jltsibtl iaklo SSaIa 4 _J 5 lj J i^jS iJS’ CxJ—e- 

> . 

.c^>lpfcli lilS^ ^ 0-«5 « 0 |>Ail CjS Sr'— 

^IjpJI Ja^^l it ilsliitl ^ ^ (^jIxpL-u* 

ojS^ u1 ^ ^ . 4 p^t>?JI 5I 

jJI dli 5A JUff-^Jf Ju8 jlS ^1J1 oUlS cJjxSt i^Iaj 

(Jl-AS^ liitlaJlj ils^l fSpC 4^1 ^ ^ b .-, „A ; )T ^>-oT 

i^A) <joWI 5«5 .jUplj olSUI jlls 

C-Sl«ual ul JLa iLi>k 5 >i iiA . 43 fi ^i*H> v>l^l 

JtSLu^l ^3^ Cy^ J*S—iikXJ otjjJI o^it) ofj*iJI 

(jojw i^AMviJU 5 <iUI jja iLuu^l jJaS)! OaB 

- J^t? U ulS-^ - is^\s ^ 

I^5fl-Ji5 UbtiJ ^yij ol iil^l ObJJI dllJ oSU efl-S .I4 jlj&i 
.^5^ il 5 L^ (5^^ 4 *a> otS J!j—^ O^ t 4 ft i la LI 

- IjIjSo^ bl^-«a Si^iIa Oi^lLI 0 * * ^ 1 c 4 ^Ja i> JI d<i_A Ij—Sa^ 

ic-lAS (i Ljli ^xi—uiXI iJ3^t Cit «a< 7 >l ciwiSo^ fttSjjJI cl^t Ia ol^ ^ 
Cua— u^SjI (^Ij i ancestral cell AaoJLmJI i^l 0^3 jaI ,<Uio a^L Ac 

(35 .(5^1 OjA l^P<—**a ijlJb J1 ^ 6 -aU tCiA—» uAj(3 

Cols’ d*^ iftljbJo j^«:G L^l^t j 3 -b ^3 Olij>?JI CilS * 4 _-aiAj OS^J) 

^1 OJaaoJI bbloJt Ct-J -OOJ^ 4 iC.U_i^l 4aieJl Jaij 3I b^ftP 

•• 

«*5 (3 o^ ^Jlias03^JI ij^ Cut 5 ‘Oj^b 

5^ ^latJI 5P0 jjSt 

primordial JIjuJ) cLtoJl <3 ^ i^Uoj-uJI b^Lkll 4 ju*u 1 ^ ^ ol x SI 

fjs> 6jiliJI bSl^l <jLa£>- fjs- j<^^3 *Li^5lo - soup 

tbSl^t 5.>JbCLo OlS^l^sA Jii ^ ■■-«*> 051*^15 

CjUaj^I dUb - (>^^1 OlS^LS^ i^l <Obt5*£?Jl5 OLjLiJI J34b J 1 Ool 

<,^b Ji-lJo 5i5^>3i^ dih Jlo cl^^ LjSUJI i 5X?-I U bl^i (^1 i-sdyi 

«» 
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«?p9^LXa)l lAipoo ouliill UU:iJI cJJJiu ucu5» 

Sj^Ip 

.aLma ^j-o 5 J 3 ^^l^«l4^#l <ta.i.M4iiJ3 

^ jy^ dS i^^T Jj ^ .&Jl^I5 4aJS dfllft ji£j ^i.i.lfl <dU> 

^ J^t^l (5^ ^3 'J-A^ <3^^ J^ ^ ^Orj J5 

5J£LiiyO w 3AJ fjl^ ^ O d h^wO »^fl AThiU l)3'^ 

<^ 5 jl^ia]l mJI qi^JjJ ij|^^5^l 0 >A 

JiS^ .oUtw^l Ot^L^ A^JLdtfVij <C>ijLutfJt 5 blMjd 

ijA O—, 3 ^ 1 DI JI C^Jaua nSj^^ OJl^ 

(doljL£>^ CuS^ ijs- 4^^aA)l CJ^U-^ J^ApJlt Cu^^l .i5j^l 

ijj^\ JSI^l 3 C-A Ji 2 S\ ^^\ dljJll iLeavitt C*-^ ta>& d>J^ 

(^JUa OIjLjLaS^ Wii AiAa\^\ ^ji-i^yMxJ) 

Jj^b 095 (jof ^ .OJ^il ulHr^ (JUtsI 05^ ^ ^-^ 3 ^ * 03 -^^ 

.^ji^i 3 ^bLyLii 0 IS 5 «t)b 3 ^^ 3 o ^ft * rtf I .(^p«jij (ji* i .rt j- 1^5 
- ijJ\ I 4 J Cuts ^C)j J{ Li:)^ ( 5>?3 013^^1 OIAI 9 I 5 cbj^cstSJI Ci.,-flli^t JL-iJ 
tiLLoAll JoS^ - (JplWl 3 U^3 03^3^3^^ U3j^^t J3JL-^3Jt jl3^l ^ 

,j^ i^^ipCuJ 4JL5I9JI 4 ^\y^\ 

Jj>I 1*^ Lul^Lui (Jr^ >g.t ^A (_AjAIJI 3 Wi* If 4X't_-44iJI JldhA-J <b^^3 

tt^ 

4£Ls^ < 03 ^ 1 >?^I (JigQj^ US (^Ijj^l l^fci>.4ii lo tOLJLa J tH (JJ (^^uutj 
^tS (Jjuttt —«»l —oU La .4dl£- ^tX^J J 3 i (j -0 

IJlA) |ja (^jJt fflli - ^J3Jt cjtS * *p' 3^3 J t i /a** w L 

(J tju5 ^jJt i>lJa> ,3^ 3 C>l>ft.J,lfl iS^ ^ 

J^l *» ffbbJu 'tMAXlt c^Ia.^ .L^<a.^j 3 ^ O^ ^**’”^ 3 ^^^^ 

^Xpoo c 4 ilSjo 3 ^jJI Ca^ 3 olO ls^Laj O^iUt cround ligaments 
^jJI 3Jfc5 - ^tShlU (JJ ^*4^3^ *tJij] 3 ^ dJa*«Xt djjt^AU^I 

jUj^l j-^3 J^l^l 3j g* ^li <1^)111^3 ^ 31 aaJUI dJLOslf 4 a 4 Ciji^ls 

jCsJI Oj iSlaiJtl 3 4—aA^UI iJLaJl 31 33 I—AaIII 

Ji^t jrViUs^ (J^ 3^ s U*^ CujfCsJ twAA^ 4.fli a J!yo 3 b^l 4d0j p ci A lXI 
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UlJb>ujJI ul^gj 

JlaJ (jtjLb Cijl5 I3| La Jla) Jl3 jSo ^ 4^} {5^>j5yi 

.l^MSlPtA) l^XA OIa^ ^Punj^l CJLoZlbMfl 

5jl A| (i^lLiJb {j^ ^ .dJuj^l jL^Vl ^LiJb JlA 9 (415' dUjJ^ 

1^1 :^jil j-o Sjr^ (Jx- iulaJI aL^Ac-SH j-o ,jl J| Jt5 jLbj^l jl 

tt 

jU J{ l^j Jm Ol^AiA ^ 1»3 oS jlkj^l ^ XI 3 

JLAiS ^ais c^jJI iJaj fjl ^Uib (3^ ^5 ^LLajJI Ca.^ Jlo) .^jJI 

43li^5La (^5 <V3^ Mji ^ ‘fL>^ ^a—un 300 

;Ol,fl,frl,o,U» 4^ L^ huA> >I3U 1.1^ i^jJI j>>^l jt-J^ 

Jl^ .4^2i" 4iiA .^ISJb t<^y Cul5 (J1 LJ^I3.«ju>3j bl 

(j^l dJ5 J5 j»5jjt LoJmc ijIjl^ JI Ci*^b' ^ cLijIj LjaJi^ CiA— mJuI 

- b3l^ ij JUkf Vy*Aw*j ^ C>jstJa ;5Jj| o^pJb J5X^ 

<0^1 Lai .bl ^ (^ O^AttuZafl cdJDJLfr ^ rtj* O * U|3^ .^^3 

(3^ ^4l>3 , I *> ^1 ^A ^1 *'■ - I 4 J I^IIa Ijl^ JkAJ ^a _ Id 

3Lb>/uJI ^j5 5—^3 0^^ j^ ^ 

« 

.embryogenesis (^^--^1 CjUT ^yuu - 
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7 


uOU LPl (SD 

•I ■■ 

4 jy 3 <g^. 44lllH (3>^^ OUjUSti..4«0 ^ 

J^Jsu 5j ah ^5^ 

.O ^U 5 lju-i (Niagara River Ij— 
O^^LJu Love 

^ jAmJL OjI^aJJ 

5A dJi .3—jjbj^l Sjr^i vS>-il 

I^ImI J^plLI dl— jI 

OI^Ij _o{ _uxJj .4_pLo3j^S^I 4—dltaJI 

^ **■ ^ 4—sLtaJI 

* M 

l^3j JUaJI _M* U5 (OJuJLi> olfi'Lu^ 

^ 4 tjjuJI 2 _>Lia 4I t3 J_(Jl 

4JljJLtl ^ .**<1 

.Model City 4^i5AjJI 

j^ pj—p* (3 cL.^ 4iaj> OJu^oJhpl JU-§3 
^1 ^^■.■uMla.gA.LI fSi. Ag)l 4 j>1^ _& (L.^Lo 

(^jl]l3 <ftl_Jj>l (j_a 33jiipJJ ^L-iliaJI 

«• 

dJb i3 ljbJ^33 i3j —m <jl5 


d.^J^-jtm Olj.iJiall J. 

»JlJ ^j!^l 

^L-SjxX 

Jl 44 i « ltlj ^1 .OJL-e-lj ^1 (3__c 
Oi^aKII J »1Ja^l 

C 44 —w lifLib ijl5^ IS| U (4 j5AxJI 
ij^ 
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uLbjjuuJi uUisgJ 


jUJi .Edison 03 — \a.^\ 

.cs^iisi ul J-5 OJ^ Jl .direct current 

.b^l i>5ki. i-A^ v> 

IjilJ Ci!i)L-i> 5j*0 .Jj^lil 4k»c. VjSVI dl3 JS] 03-^ 

.cii SU5 >pJI JU—*JJ )>• Jt-a* <^3 Ci_jl5 

.41** ^*"^3 Tesla )L-^ iJ^S^ gi>»H 
.alternatii^ current y 5 LJi 2 ii jLJI Oi) 5»**3 OlJ-Jj.* .Westinghouse 
oy^—A jbo .B^uaS 5>i a_ju3 

.jUi ^ 33 ! .3iUl *b.ol g*Air 1>‘3 J1 )3i^3 «>Ajs*3 

Ja*JI ciUjl J1.1893 ^bdl v^ba JJI jfrjS^i (^ibasSyi ^uJ) J1 isba^b 
^Jd 3,000 y >6 41519 ^ SjPiU jt* 5>At». 0 elj 5 lal»*« cviJ BUS 
Niagara Falls 3159 IjiUi ibJu* ;jK—«> 4fl », >j» , ~ u i\ *f.t5 100 4^j*3 

.JuWl Jlft gl>tll3 4p-b-JI i-yUi 4)3i3ii^ ^^3i 
J U Ciltbuall ,>8 l3J* ol* t3j^ J—»9 (>« i^>ll (J*3 

m • 

ilarfdl Ol 5 i-JI .^1 J 3 l" C-U3 Ja .Objlo-SJl 5 * 1^3 vjlSjA 
Js. ‘*’iLjUa^ 5 j«S ^1 OULall JS 5 * 4 ^ 035P«i«>l <4JU}I 4 ^UH vj®^^ 
Cufliptj .^Ull JlSsiH (SJb* jUj .43bli3J 4*lsioi_-»y 5 j5p.^I BUBJl 
Jifl oUls^ villa i 3 U .i»LJI Oblaill i> 22 5 P 0 ^ aSjdJi 

j^4a«3 Ulb*- 13 I." 3*3 ■ 2-®3i' £ri <1953 ^bdl ^^3 .(3j__«55jUJl5 (>^3^*11 
^cJJl J1 J^<3 3^3* OJ'iS v|3®j 3*--» &i - JI®-3^Lj 

#• 9* 

a_wijJutt frUj «dUS ^3 .4^UA-iJ) ObL^b «b1 J 

(JJ ^ s .iSi l ObiftlU u-xlaJai^ «iiJL4A 4 


^53 <oUfiU 4_jo>bi) *bj3 (5 j^ u j > . v S . « 31 

is^jA O^Ji« jUa^a^J JsiaA (j-o O LU-g ; 4 J 

^;>J0 J33-4AA pie b»J^3 issolj ^>0 05^—^ jlS^t Ji—***J 


(«) Hooker EkctrocliCTnic^ CtMnparty: 
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?Lsq Ui^ IPo 

(^^1 OUIaiI) 3ijJjo ^Ij tl977 ^l»>xjl ^ 

ijA Ol^LaJI OUIazJ) ^>aaJI CuI^ .^kuJ) ij{ 

OjJ^AJ ^ J 33 *** (^LAmmJI ^Uail liJjljyLl 

4^1; Cul5 c^bl Usu5 iid Mti)Lt ^3JM ^J45yi» j! 

^JIp Oui^lj iSj^ 43^-^ 

.OUaA^^ o1jl>5 

ij»*i^3 CE^ ^5!)) (^US^li i»ajb v5>^ 

43I ^JU' ^3^1 to ^^3 cOtjt—&«)l «^j|jLtl 

^Jk^l ^ ^AtfJLU Oates J^jtS^ 0^3^ ^L-Sjl 5 ^\S 

OiSto 4A^bJI jlJ l ■i.Jigil 4 a^ CajIS^ <1(^ 4*10) ^j^sboJb^ 

^U-p* O^Jui ciiojSlI ObljLJ ^3 .iLabJ) jguolb ^^boZj Ui^ IJiA ObUllI 
d^tujj ’^-Al aLls ^1 

^J4* 0*1 _mJ JbL> J^./^b 43111 ^ 6JW^.C- 

CaSIS^ <**»■ tiax> ^5^3^ ^iS^}! Ca^/^) U ^3 .dJL^5 

^14< 11 4u ilb ^^yA ijal^ i^tL) jl^I^ j 

>•! di>3 .^twAdUA0cd 4s?i«aj dJlx^ 

13^3^ ^^^3 47 «i >1 jISL-^l 4>^ 

Lo tjs> Jl^ O^Jls^ - OL-axaaoH Jj^ 4JI Jty—^ OLo^C' I3J4I9} OljLii^^l 
qhuiaJl elji^l ^yi (J^ Aihij iSj^ O^ .LauIp jyJxJ 

^^-Ib^jAAiJll ~ 03 ^ *** .>^>^ 3^3 (jitfiA33 ^^>* 03 ! 

l^] ij>jjJ __ 300 ^Js' bbJuAlj iSy^ 4 jI 3 «4^1S 1^1 jl *;&lj 

^ <^®^(jb)jjc&l 4piitSua 3J)>o ^ CaJjj>! 4A^y duAiIjiS ^Jj .«^is)) 4^|jua^ 

,4jJtAdi£lj| Cy^ JiXS ^1 L^taiuSl 

AsulXa t3Loj3 fjjjjl dlz}5l jj)^ (Jil^3 cLuIj l^&Of i3>xlAAL> J3 

Sjl^l l^jjjjsS qb^ 5ui i^v^j j51 Ol5 4*-lj0 gulli jU^I 3 l3lfe ^Wl 

C>i tfijd «Ol;|rKSli1 j|^ 43jiAA (Jl g—<03 .Apuoli iilj5J3^ 

Wj.a }|5 ((^^awj ^)3 (jJ0.;Ril JU^I Jj )i jjt^ .qM^I 4S3A0M O3S0 OJJ^ J—^ 
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UUqjjljuJI uUcgJ 


jlS— 44 JI iJuoj 5 P 0 jU .jLi^ill jm SLaJI 
occupational oc!>k*II Jtj Ji cASlfe^ 05 -J-a*J ^“^6,026 

3 . -.!l l C 0 I 5 US l^jis 5 P 0 jl U-5 <Ia>1oUu> Jl.o’I exposure 

Jjju jl Ol^b^JI »Uifi' ^ 3 ^^ <^ljkXil 
41^ u-OM SlxHI ^ 0 3 Ol^t^ #b3J JUbiyi 

.I>^1 ii ^ JJlrII jU U5 .l>Li a^lia 

^vuaJj 1^ cl*^ oLlJI ^3 ^ J-ii <43i^-“*JI 

^ ^jJl Oljj-Jb l^ 03 ^ SliS Ob5Ui^ ol (J—P j— 

jl2a ^teratogenic effects oljr^b ^51^5 J| ^ OIpuaIi)! 

hjAA JIa jl (J-ft ^^^^L^SCjLa ilil ^JlA J| «(ljjj| OjaJ^ 
iJLaI ob»;«JI cH* iju^^ jLtiiil jlS .olfc/-Jb ^^UI 3jbp| J) tS^] 5UUI 
^3f^^ Oj^l Cmpt) ^JLatl ^ C 0 I 5 ^IjcaVI ^)SJ cL-sd^io (jl5 L^ clt^bii 
^>a Jit jis ultv-iJ ot ^l5JI .SiiLoll ^Ufeii 

.(jISumJI ^ 5 ap ( 5^ 

ISUJi (Olj—^1 JA gib (jt ubJs»j«Jl3 4J3-i*)l 0-0 J^ 6—^ 

b^l^l ot J^—5*il Jfl 3 ^ 03^ 6 “® U^ ^o Jp'l^ A OIa3La d —.^35 

(jOPs^l bilj^ O^ O^JlII OijrotlU 4-j^L*tP- jSSt 03 ^ d o <w5 *|>l 

w* 

jL-uuo ilijaJ 03 ^ ojlp-I^ 5^>a]p ot 6^ 1,^3 -J^—JaI^I 

Ju>l (| Lo 4^ o^UoJ l^lo JbJjJI J1 d—^lp- dlLib 03 ^ Lo 5iUd «ftU-jJI 
ols 35 ^ Jl 3 U "«*' 0^3 ^ c >^3 O^Ls^l (j-o ^1 

J)jo gj3l3 (j^li 6^ f ^ djjAllaJ) 4 aA^1II Oj^ 

.-ii^l ^b3^l 

dSb^JJ 4>3-ipJb djftAoXI OblJtJI Jblj^ <J1 —«*-Jb 

aJU 4^ 4 p^ 1 dl3 Cots i 

Carson 03 —Ji— 5^3 ««C-uaLia)l 4 aJ . JarU 

JJ^A^ Ji« 03liUtb ‘^>3 ^3^ 
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TUq uUojjjuJI (jjI ud 


•IJl j»Aj bS .«(jlJ9jwU it , .il ; i , ..,ll OljjlilU 03 **il Epstein jj lf -»■■ ] 
(^1 ^ ,2 ^>AO"Vl j«aJl 3 saccharine (>jjlSy_»JI 

03ftlJ9» - <*’> jUs^l Oiiu (> dcjJieJI .b^JI ^ buft .., JLftJ .^Us)| 

^ OlS^JJI JJ i># J3^A^I J>jaj jlS ^jJI - jji)) 

010*413 .i_*3loiJI oliiai ol JJ l«5 .il3L_JI l^L!lfli 3 
JSj jflliJI DNA UjJI ciitil -y! OlakJLl 3 . 1 a4 h 

J***ilj UJ 0 J 34 I iiS 3*«J» ^3ALJb 4 m&I bS .La 

.Uil gjAjj- Li«*JI daiiUJ JLia .ii^l iUp. iiis ;3 _^jua .Train 
<LSl 3 A ,UJ 3 » oK« JS jjftfi btCue ^ 5jbJii>. <04 Oli 3 le.^ i^» .iiUI 

jjLiu it ^ .bjjm LaJLl *3 ^1 ^^3 Lob*ls 3 .LaL >3 

Ow 3I jllsju) 5j3*e JU«J ...11 bfcjUj y .iga 

J3^3>! Q>!5J ^ ^ .* 541 ^ Ol;!*» 5j3iO ^ ,5jie Jl^l 

jLbjwJl o 3 ^» Proctor 

Ijlj-o Lt J4 U5 - LUl 3 ft Qi- jUojvJI ^ iiSLlI 03 Jt„ ...I ^**j 

(^1 OlS^I :OIjjOo«*)I di3 jaju ^ (Jly>ol i/Lfc olS'.lj |^3 

sajLu^l ijJbU,! (i i»JkP«l*m 4J3i5itl Lajt gU ijJojsMi\ Ob3U*SUl gia 

olLoJI ^11.1* jir .qOjp-liJI j_*e oUsrJI Cy» ^Ub3 

Oja*JI JJS«3 .LLf 4i3aj«. Cul^ iabJI iJL_ayJI jSU .lS>La 

433^^1 JpI^kII gjj ^j^3 tiiJojyuM Ojtuoll 0l3_tl 

gabjj ^ jiLJl3,4pii*tf) 499 ^ (»aJ^I jij2s}\ j ip-jjitl 4*1^.113 

ols bUip)3 .4ib)3«J,l al^tl jLio ^3il ...I I ^ 

4*i9co >1^0, 03 * 3 ^ il^tl ol* gia 3 ! ^JukUJ ,^1 ObL-aJI i JUsJI 

jl Jj it jU .( 53 _sJI (Jilail jjf. 4j3U4j| 014,1 jLOtOl g 83 .OJljI^Io 

0*0 Ulf. 0 £.LpS 33 3 OUJI OS 3 JI J*» -J34-9J?JI tjL SojOJu OI 

* 

P 3 _«I t| Us^L^ Jasu C*j\s OLi^l ^ly ^ 

y U J5 J- 0 — u3 ijlaJJ «i£^l» oUbyi pUifi. (Jyu 

cJUtSl) i«,jU^5 <JSlfl5 cg^axJI - 4 jIj3JU 5^La Jle 
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UUbjoJuJI ul^gj 


cOLi 3 j^I oLijUif 5 I oLJ^LJI C>^ obl*)t 3 

buAJ^ ~ i*i3S^J 5«—«&H3 4 ii j i i ji>>«lH3 

^*®^S5lj3lb OL-tj-JI 3j-^ i^y5 .4^ L-AjLifrb 

OL>SJt OUUiiii ma^ ^UJbJt i 5>?4 i4^jlpJI (J*l 3 »)t oj ^3 
^ t >*3 jl— 6 ^ jJ\ \Sj^ cH*^* ^ 3 —-JI otS—uJt 

Jh&) f--^3y®5 ioodl OLj^tyi J| ^ ^i3 > 

1^ 3 xa 3 ja Cm 5 j 3J ^ . * 3 31 3 tjtl>/-fc> ^wa>t 

c^UjSaJ (3 tiyt CHjma u! ..^ 3^1 ,j^Saj^\ JXJ 3 iijisyi 

^ j|iSSo CatS^ xJ^ jU»^uJ( g^t 3 >Vl 3 c33tL-«#3^3 «(^^t 3 

,3J1&Ua ( 5 j^I LJ»Ul j 3 S^LJt Jtj ^3 JA 3 .i-5jt4^b ^^Iaa .^3--4JI 

jlkj^ O^Jlsa 03^^^1a> Jbyi Jt^^t <33^*11 j—* jiJ 

OU^ 3 l) djjloA (J 3 ) 3 aI( oUs^/uu 4>Lid^ (J^l CjH^^xa J>^3 3JaU 

4>Li^J(I ;JJ o^iri >jg <g 3 ll (jJLJI <iUS (J{ ( 31313 } La%XaP 3 *i s ^ l il 
jl 3 Lspb 3 ib 33 ^ »hs OUlb^ ^j —23 OLJlbf-o 

i> 3 l> J-^l 3 ft (jl J 4 ^ li ft « *fl » Cfci fe JA ^ ft' » b *P" 

.4ALaJEJt ^ 4AJu^dO 

OUbjJI OJLA t>A CJLitf5 JfjAil OLUai^ >^13^ J3bw3 

Oifl^ (>o 4>ltl ^ 4»^l (j| o->>^l4^} 

Cats .<(/_**>» JaI& 3! <ta>jl^t jy^l cH“ '^3?'5 U-^ ^ ^ utS^ ol— 

45 }j 3 (jtbj^*Jb d>Li ^^1 duJL^\ i^Js> to joix—(^ 3 ^ 0 ^ 44 ^^ ^byd> 

i*.**i2S^I dJa Cats dSLoJl (jb^xJO (^l 0|>itlaJI .kAtb 

ftba < 31 ^ ^ 4i 5L! i^t53}}3 4jobicll ^**"**(( 4XiPb*^ cKtal OJitb .dlApKlt 

iaj>b Cats (jUsi/wJl C)3IL_^ ijjo 43^1—.«Jf 4i*AlC'3H iy^ I ftoft^ 


gA LoW l3sl3Lo dJi ijt^ .iAfi-Lu^a}! Obtflittj tdo^wipJI CjI Am iUj ivi>3tdl 
Ot^ioSj} La} ala/jl jStoJt UL v ,ta (J 4 tt .oiU3 «^btfl (J{ 4 *Aj 

ist^t OljaJiffti}} j^Sl (jiJ <b3t3J jSSi j ^h t o iUiApt (jl OPi j 39 j^S^} 

dtSjstj US ^5? ^*^1 3I Ll^I }i|S (jUbSI (3 C*it-«ja (jdt 
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aJUIS b| ^ Ujl ,m!*J\ ^^l_MiJL«ttS c^Us^unJIi i A 1111 S 5 i3 

.m ^ 

^ls}| «0^^jJl3 3* i^LauH (JiA jisi \JiJ^ (^^ladS jriOSJ) C * i tf 

^ ^nxon cH^^) U^i o^ C .> Hit*) 5>i Uju <1973 

^ 111)15 (Ot^U ^5 <33Ija 1J Xa j i^JiJI IjkJ 
ObV^ll O5il0b«i ^ 3 ^ oUL^ <SEER ^kaitfU IjLoS^t i35.yKiiij < 3*il^*ll 
ajL^I ObtJMA ^1 - oL^^i) Jjaa 5 incidence uU^jmJI oLjtu 

2^3 Ciit^ < 0 ) 32 -^ JI 3 I 9 •^jd ^» 4 J Ol^i) dJL^3 (j«LjJ1 

Jb aJUe^t 090x11 o^tp* oSi <33^1 oU>jw »UisuU ^ SoSLJ) >JI 
^ SEER eojo^l ObUi 0033 } Ujop <1976 pistil ^ 0^3 
tji )*u ioUpjstJl} (^^< 193 )) 0 ^x 11 4^3Oj^^f iAitiJJ OL-*mIjjJI 

'‘■**ifbt iivf^M 4^0x3 JJifr ijZP’ 3 ^*^ JLP’LiXSj, 0 JL|Jli^I i3»^i.ii C 

(jtfbJI ^ 3jb Ijjb ^1 Iju .jISLuJI 09jl3lc ^U-uJJ 

•W1 U5*-^ 

j^Loa l»^g^^Al^»3 iSy^ (OULa^^l (3X q^3APtill 

al^lc. jJl^ cOjIodl p^ «lwiu-.pbbi|] ^ ^ ^ <0 a1aMA JLC'I3 J1J tiid33 0 iflilPfaO 

- OI^UaI—M »1 2^5 ^ ^ 0^5 j^ Olijl&ll 0L3U3J) 

2^3! 3jS^ ^Js' J34XpJj3 .^UsjuJJ «lj3 ^ (5^ 

4jU-^ 1 ^ 3 ) 315 ^) eOxcXll Ob93i) 3 db ( 33 ^AJ^I ^^133 jlS 

ftbJIx- ^3^ 1-6^^953 iPetO 3^^ w>3^' -<**^>33 ^oli ci3'^ jiji , wM^j IaI_^j>? ^ ^4—rtijii 
4 JL<aJ) k«}bj| i^j^b ^3^ W^3i^—^ tj ;jl3JJl3 «'^33^ i«*^l OstAli> ^ c>)l^b3^l 
^ 0^S .asbestos ^ 3 Z«fc^SU iityuil Olj^oliJI iiUj53 j5L»uJI qo 

.U.^JLa£ JIm ^3 5*li5 ij^ 

( 3 ^ ^qJI < 31^3 03 A*<,»< ^ 193 ! i^i qJ>S3 Uft^ l c jlS <cJb (5^ I^ib 

oU^r-J) 5;353 09051^ 4 a1sI 1I OULa^^l ojd <3-‘*fcXtlJI ;3 So^I CJi5 l^l 
(3^0 ^ <dAjl5^_4tf 4£'3AJ^ ^ OOm ^ Xll SOjO^I 091^11 3sJi_-C - 

(♦) Surveillance, ^demioic^ and End Results Program. 
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uUo>jujJI ul^gJ 


oS ojyJujJI jUsjvJl Obll®- 6^ Jjy> 4jl Ijj L 05 o^p- iUsc-itb 5^^ 
OdUjj «45i jS\ 4.j..h)l O'ilocaJI ^^JOJAJu}\ iSi^ I^yutoci APt*i> 03^ 

CuU dJiSj .1^*1® 

aUJoSII 5<ap- Uj .Lajt liUS ^i U^ill 4 OjOLaJI Sls^JI Olil^ 
.i»l*JI Ob^l^«JI i) olisj-J' jl**' ^5 

Ol^ --■•llj C)ilpi_-JI Ja^ k>8 (i •Ua»l C*^jl U \j^3 

^SjaC Jl33 .;^55jJI vjLftlJbU HusmcS dLpt_«3 (^>>0 ^ ^ji\ jUoj-^ 43-^ 
J-pu-3 i^jpu JA3 .3^3p«*-SJI Jl oflp«-t-o ^ ^J3 1^ iwSLi 51^3 

.^■T UJi OIJ (/iSffJI S^' ol Ca*’' t| olkr-J' 

OL43JI jJ>S3 OLjbl3 JI oIjo LoJOft 1933 ^l*JI (| ^“*5-^3)! o—^ 
.LAjLiasU 0^3^ ^l—lai 4^ ‘i^j-^./® J'?'—" 

^ 5 ^ Ul «Ijm O^j^S ( 3 ^ 5 —*^ iS^) 

.(bjjfcS U)jx lAjLiftb l^A^S ■ij^ <^oJI b^ yr-*3 

jjJlS3 JjiosI bbjLifrb ObljJi-a ^IJpC—«< b3 <1950 ^l*JI i_j|jJ3 

Jl oif Ijajm bL-jJpo jlAJ^itl Jt*1 cjUajuJI jL-lai5>l (^>23 
OJuJju iu<»3 2^bJI ^3-»'>)l3 <J3l''*^b ‘C>UJ^b JasSj i»iLia 4jLa 

^y» gShi Laji LajSil^i •Xaa iialpJI u^bl—a*6>- Jl SsLo)lb3 .J-uOflSJI 

^.«>lj^ 45L^^ 

«,:)lfc)j<JI ob_-.l» U3i*i> 3^3 ^3'=' Aj^ f 4 

ji Jl jJ>5l!l jai^ .d^lbjuJI CiL5b3J! JIp&o J Ijry^ '■'—j3b5JI ijj* Ijj>-l3 

Jal^p ^ iojj-b 1^11^1 - «Ia«po j-S^» ‘J^ JJ>- Ji Oiflp- ^>-JasM 

«i 

isj^UJI OlJ>JI OP 3_3UI li 30 ii .J.1JI J3U10 J J_S^ Jl <5-ij 

3....^1 1 C0I5 <JliiJI (‘Uaill Jl i^b3 <jlbjsJI 

Oba^JI ijji 4jU>I 4 7 3-p«j (33^ .J^pt^ ^Ul 4 ^ ^ <4_-)UI i3 35 

JlflbSlI JIp- (>p iJp<^I 3^ a-0^3 .«^>- <" i ? 3 OLS3i—ap» ijf. 

•• 

Jitf ^ju-4ui!> 5 JlP 5IjXI -iljPtlQ 5j5jaJ o^U^I 4_-rfjU-»3 

(«) Ho<4;kin’s lymphoma. 
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uLb>jLuJI Liji 

CaS^JI ciUi ^ dil *3^ i;Lifl)U 

• (^JvLJI f^^AriblpJI ^J^JI ^ <»yM>*wJLI JiaUI J 

Jja 0^l» <jja iSj^^ ^3^ ^3 

^5^ ^x-J^Ui j0>xl)l :«^b3^5^l» iJI ^Ul ^ 3 C^ 3^5 <^5! J—sJI 
background radiation ^^aIpJI ^q omA W HmmU 3;a A7 1I SujhmI^JI 

oL^^II J1 ^Lp-muJU UI .^3^1 ^JK-J^l3 ^ ^ 3 JI 

0 »l> JLAi -^** j^Ualil ^ Lff < L fr h l a <u>l oLlIo^mlLI ^Ai>UJI 
^JJ 0 33LLI 25 *(^U L>^ SJLLI 4:^mjIaU it c kip^XA ca^wamaJ) 

^1 U) (^1 2;31xU a^WI jl5^l ») ^5J^*3 <*Lll3 

Olpcllll > ^Ul J^lj (3^ Jil5 (((^Ijbw^l ^duj^l 3 ir rt^ l 

Lol .^Ijl^I OtiL^I 3! OI^JlII3 01 x 11^3 lObLbjJI JIa ^^Luoil 

jl^pJl 00^3^3 3 I jl ^1>5I tLttitI ^ 3 ^M 3*rf4wJI 

( 4 Sjil 0 ^.^ #bil 44 »b < 4 j 1 Jj 3^3 joJL^3 • 03 '^ '^'^ 3 i ^ hwr ll 

a»ij 65S3 ot sj^i 0W3II *1 '^^^3*11 ixsutji 6it>j«Ji ti 3 il 

.^^Jb^lp 6/CflJ o^ 3 ^ 3 ^ Li«*iJo J>aI 3^ biibi)l 
W 63^ oU^/mJI 0^ (^1 ol .l^SjXiflS OAiOJ 4 p«^ b 

( 4 «tjlj 3 ii Olfr^iil ^A ^..Ailj^ ^1 bjlj> ((^.*^13^1 ^IxXb) ~ ^ ^d< 3 AsC^ k^b-Mfl 

Ob 3 UaSJI (j^ (j 3 ^Af^l ^ 3 aP Jj A^i jJ b ^3^3 a 3 i*iJ jioll(l 3 

6.^3j>3^l3 (PoUysyllabic d^oxill ^b^l ^13X13I ^baXI ^ 

OilS^ . 4 J.^UlII ijjO 4 AiuQ.ir> »lj-^l (5.^-^ 3^^ ^ ^ <3 

li}jJI l^AA ,jS^ y (J1 O^ Ji^ iilUA» - ^^^^03^ 

(:? A.-pa ^3JL_4*)1 3 A ^LaJ^I J^S^I J-Q^I -(jUJ^I *--*35 U5 i«^tuil 
Lol .4^3 jIjJI 1^::xaIp- JL^b 3 i^-oJI Ji L-JJ>J^ J^il (3 <iUi j^hs 

^ jlb^uJI OyjLxA jl |J^3 33*33 J3'^ jl 3 ^ f^js' Ijr^^ jS^I >-^S!) 

Olc'IJCbC'yi (^)-0 ^jQjJii (JOjJeSj liS IS| 2—^3^ ft^A-U 'Xi 

jSJio 4 kJjJ>l ^>Vl 4 i^l ^b3yi3 35^1 oltj«- J®M JLii^ 3 c.>^l 

(JjJt3EJ3 «jLl£^yi ^JJ0 (bkjr^3 <e(3>Ll5 tSjjptloJb (jlb^) q^xJb ) 3 i ^3 
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UUOjjujJI uliiigj 


J£j go gli9j%JI Ol ^5 gl Juju cgK-wJI ^*11^3 gSlllJI 

OUaJI JSLiSg CfcoSUS Jki ' ^ ^ 

guSoj^l J!^ ^ dl Ji^! ^ 

,>td*3 OULj 3 3.^k)l gjgliiH JL-ft JlaSju (^I <^l5g5)>l »lll3 g^ < **11 

loJli C>Li 5 il JJaa gbliflol gSo ^ .(^ 5 J 5 a Jit OjjiftI ^ tiff AiJt gli-JI 
^>SU5 .gUI^tl dJl goLS^ U5 tglt^ gjiSo J^l tll^rfag* g—^ 

SEER e«l3gJI gt Ajp^5 .aU^JI jSo f OilWI 

JjjM JSli^ ^ IJkS^i tdiULaJI c *« l^_5“>-«g j^t 

.glistjMJI 

jk>£^\ gbL-atlgi CJLiy . 1^1 ^35 gStull 5*03 J3<5 g—^ f 

c(I/l1m{) j^tuall ^l^itjJiji v5j^^b 0^3)! Su>-l3 » 

Ub gi>i Oji-JcJI J 1 glbgtJl Oyip- ^JaxA C 03 P o-j»^ - iCU-# Ji 
*53^ it33-a*4 ^ ^ ,^1 gb^l gl Oe' <5LffJI Ja-^ i-iklll J^l3*)U 
^^l OL^IjJJI 0^ ^gltjwJI oL—«rU j>y&J giJ .iUI ti g^ 

U ^ iAil3iA 43L>bui.»«fl CtitS^ Jiii cJIaII 43u^ 3 .liUo) c * ) jt>] 
^LSdiall OblSL«-a iglocff g^o^lltl gol^JllSill tjJ %XA3 ^ gA 3 <ipll*all il 3 J 

- ilLift U^PtA IajLIpU 51^1 isLC Cu^j 4pud g 3 _iAlaj 

Ijob Jl^ ^Ipt— mJI gl lpudl 3 gtS g^ J 3 .Sllptit g^ itjj blpu^l 
g^ 45^1 gllsgut ^ 6 ^ f g^J-tt g —a tj[u^ g^ JoSpttI g-^ ft * 

iSjjb joh (J - if-litlipyi OLjJpgwJlt 3 I 03^1 «l 3 ^l g—B iXC -1 «< A 03 ^ 

gybpJl ^lyt gttso ^3 gl * 4 JU?-yi O^Jjttl gLso glS 1^3 .jIsm 

3::^3 J 35 <L_*U> La gl Lffg .OUiyi 3 g j * gH 1^3^ ciLo-ijI J glS 

cil^lsb 4lfc»jwil ^ 3 A-«Jl J 1 ^ 13)1 J JSi^ gOjLPc—ilJt Jj-U# g-(4fcfftlJ 

otju LqJJ£- 3 .glb^t ^ S^joJua ipol^ 5j3^ J 4JLiJtt Ot3i*4JI J gJjJI—«# 

1^1 diS gflSj «g_jg.ix)l g^l J5I3I (3 4J3JI gtlv*^ iL>yi O^J—sto 

diptb l*S (5jJI (ji^gJI C-jJI gjs JLfc)b3 .gaAPt—^sJI g—»tfPO g^ t^b ^Llcb 

.Odjil g3j-ff' 4JLl5&a ^u£il3 gJ LLuJuL 
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(jik >>iuJI uji 

*>?1 *1^5 J 3 ^ <nM» ot®” ^-3 

i^likidbtl ^1311 CalS til ^ J*L-*^ Ija 1 jUs^l 5^5 

bjjOSLJt ijs’ Lbl^l 4^1 ojL^t ^J^PM—wl 3^ j^l jlS .1^ Jli 

^Us^^%uJI iwMiMiiS itilp’ l^ftl radT ^ 5I ,Obhj^\ jl ‘1973 ^UII i 
<C>ljfllf>ll 3** «>fc^ Ollid^MXI C i « **)) CiljAb LjtJi^l i3d>^ O—^ 
J^ .5^1-^ JI^ 5 j>a) Jarj u^ u-^ 

^I3-Jm£ frUa^l i^5JLP' OilUs^-l (>a JUjJ il^l^XjX—-^l 3,^ Siibji 

^jlilb ^ j^l >*»^ c 6>L3^I 5^3 >(g » ****tt ^3 

jbji ^Jb SjSi^l O.H&t i» .^bill (J1L)L-MAj)tl L)l^ 

flame retardants c.*4U oUcimaS CutS oUbj^JLI j!leu> 

bJb^aJt^ 1-1 ^3 ^US} .jir AH C>Ia^ 5 Jlalsi^t oLobjo ^ 

ilk> ^ Ji>^1 jbp jAI . 5^b>Jl fumigant oU^Ji:L-*M-Lt l^A*iai3 

(3irii<hll e^5i^5Jll ^Js- OtjUl^l i^i ^^*13 

.DNA bjJl 4>l 5Jui b^1iLbJua 0^ «^3^ 
ct)La^l ^JbtS !3 jj 3 ]qX)I 3 —jp-UJI ^ 3 jI^ I * flia lA id-JS jU 

Ob^iaAll5 (bjirilS^i »jJl-J 3 ^Ua.^ '^13^ g; *** ^** OLjl^t 

^134)1 OIjl^ jh iy> 3-?l *>-fl* <*? 3 C>bl3j^l3 <o0jI3-a)I5 —PJI3 

Science --» ^ j<,u > v 1 *m ^ e / x, 4,,,, « tr; ** h lt pesticides 

(JIp ^3 Jjl3^ ^JiPtL-«u ^sJJI c>3 —mSII J.aJAH 4^3*^ .1983 ^Lsdl t3 
^3iP03 i3 fb3^l <^44,, ,,.,*03 *piperine ^>jjr^t3 safrole J3j9l_-JI 

chydrazines OL-bjt>Ju^t (J—t JS^ ipJLoJI 4>lj—iJt £t3^t 

^Juj3JtAJ|3 tgj—2)13 3,>^t3 9>SJt (33*®43 .^—d^J^**A ^130 tjp—^3 

aP3j ^4393^3—iJI (33 .4ii3jx4,l furocoumarins C^\—Xjj\a^sj 3 ^^ \J-^ 
pyrrolizidine OlJa3l3 U5 <theobromine ijgA3jj3^1 

(ji ^tsjl 3abpl j.5‘1 ^^40(3 jA o^ Jj*Xx)! 3 

Sito ^0—013 0;^ <>0 43! >>>^ j^i <1997 ^btll (33 

ijU .ajJsj^Auo om!sB 3 I_uuop t3^ OljLipill C * ** > t (ObLjJt ^3 2-^3—^3^^ 
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UUojjujlII uUogj 


iiiojvuA SaL Js- ^ 3* <tJlla 

Oj^jJLoj^illi .acetaldehyde Ju^jjJL^^JI dJi ^5 U ,iah^ 

m * 

.xylene <toluene ^>J5^5laJl5 «styrene ^formaldehyde 

Sjvifcfr Ol»A^ ^ jl jJl_5 

ijs- jjiwJI J| oj JIS5 .axLail dJb ^ U t- ciilT 

.tia^l jl^l i^L^yiSJI i- iL..«V) 

lH JraJL v, 4;, 4 < J CJU ^A W^ i k ll jl J 

il^ ^ 4lpu jl ^ Ij(s5 4 JUp 1 Uxt3 .olfc^l OilL»- 

ioUl j^LisJlj antioxidants 5 jl.. 4*5SII ObLoa ojjjdl Uut j-5i Ji5 

US' jU .iUj>JI (jhju ^53 jt Ja^po ( 5>-^l 

451^1 J^Uj jISj d3 jLxfrill JJ 03-1 jup 43I5 .^^l Js> jl^I ^ 3^ 

.La^ lo^f .(jlkiwJI g|3S3 jLopJI^ 

ijo^^acKi pM)l j^l ^^la3 Uil j^j ilL^rtj Cols’ ciJlkll ijl^j J3 

5uo> kiaj 01 ^15 v*^3. "U-oi^l cOLiU-S^I oa 0i-^5;JI ^ 

Sj5j>A)b if loA oSJ IajUpIj ^®°^L4oLi3-l (^10I5II 

^lo3e:L_a.b 4^ : Ai l OUkjvJLI 0^ (5^ il>tl dij jl 

0^ 3-_ft)3 - ^ ^L^Upo 0-^ 4Pj^ ( 30-5^1 OoJb La 

(^1 JO^I C)ly> iOP lOA Cr-^i Cj\joh 03^ 4iai>u OLJl3iPaj 

.iOow i 3U < a (Jp- ijtitl dOA t53iaJt3 .^bJI ij ^LJI LbLftJLu 0^ lUIoo 

ifL> J| 41^ 5oU oilT 10 JPJ>RJ ot 

<4a-wJ cK^ UAI 35 Ol^-«JI 0 ^ 4p3aj^ JI 4«mJJIJ < 0U>,/«dl t>0 5OP-I3 

SoLtI liUj 0-^^ ^1*00 03 <jia3j| 0^^ iflp- 1000 IJub 

OoiUl Ci\j^ - Oij^—^1 t>o ol^pip ^ 4-_*5 Lo.^i 

<>® jsl Cidst} iojsto OIp^ pLJapj 3A dJi JjJb3 jif3jJI Q _" 

<4K.«t«. U Jlol) l^lo 44—uJ dolS IS] Lo ^^^M3 C>bl3*pJI dUj 

C3Ul3ipJI 03 lojh S:>U J ^>0 5jr^ ol i U5 

(♦) maximum tolerated dose. 
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uUo y'jll LM» 

‘ i4:PbMjL C-tiffi) (^1 jIk_«JU*iI >Ai*3 Obl^ia^b 

gjj«u (jU 1^3^13 (^1 •LiiJI iblAjJ oU*JI Uika •^/^} 

Jp «3 4 P/-U dJLJjLij- Lbl^ jJjS ijfi- Jxju U—» 6405 

Oljik 05 Ji^ OblUap-l uji 'liJJI j-“ 2-83 .iAJhJI iiU3 Jfltxi 

.ai3Uji ouJisJi cy> sjLs-b v*-^' 

<UU2»-1 ^ Jajj mitogenesis JsasJI jji OloJkiftLI ^loAiL-uib^ 

.^’^^mutagenesis 

. J5S«« dl3 0^^ ^>^1 .Ui* g9la 

qsS^lt) jlAI J-3 >jl JsjM 

^ i^\ ^30 ..mJI CJU Uj aiS_Ax o* oLsiill Jj3«33 

Jj«^ Jj JljSbl .ilS^b iSy ^ C*^' 

il>ul 3 ibjLiimI ^ 3 Ai^ ji' jXo ^>53 jLil .A<,fllgJI jlJsj^JI 5;,3®3 

dl3 ^Sj« 3 .ajij 3 ls 5>iJ j_«l 4 JI Ui l_A 3-Ji.3 -carcinogenicity 

* 1^1 Jiif. I 41 - (jflJL?<iJI (^>-?«i (^1 JOJI 32 JI Lo 3 Aft oIjL_* 2 ^^I 

J ^3 5iit3U 4Ajl—Jl Sjtill j elA^l liLJi jt_A ^>03 

dJ3 3 A JjjJl ■^S 034 !^^' 5>^' fb35sll 6 ^ ^ .i)3flkll 

Lb3« eLljl (j Lft3|>?- iouo cbulLa3 Jjal3£>JI Ol—jl3iOtU S^Ua^I 

Liul Jflq* _^Ja!l liUb ijjs iiUji53 eLal3 ^j.o 03 ^ ^ (>03 jy^ 

J3 SjjJ j> 5aLa i-all qyLf jl JJ Ol^Aasil j^3 ObUliiJI 

3j l ^ * ^ 1 ^* ■ * i**< i Q il ^-H ^js- ^^liJlj3 (3 (ji Oa— 

a I.-: .t.M I jl Jiiu - oJjJujJl OL^jXI ^>o <0?- (53—" J)r^ f-9 

r.^\r, ,jLlciJI c;uu Jjol35dl oiA j^] Xs-s W»3^ 4 

JkS i^hjo}] OLli9j-ui.Llj 4la-i5^l (j1J£)jmJ 1 0^1^ tidP (Jl d i g JJI 

(JS^ 

(3 rt.ii .i ^ 1 dlaJlyi u.*.;.«*> pU- 1»)I t>0 OjOjJI oSIjI o[^ 

•• ** 

^ djJIJuoA djlAji^l L-iJ—*«J3 dutLsJaj^^l Ob3Lo';^l dJ^ 
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UUbjjUjJi ul^gj 


4 j>)li> jJa 3 4^9*5) I4J jjjA 

^^*^ 51 *!] 4 „ .^ ^ ^1 4^dtS^1 C*Adid 5 0^3 .4«,PU (J| 4j^Im ^ 3 a__* 4 JI 

^U! ijijiaJl ^5—tfWt ^>1^3 4 j 3 JW 1 l^3J3^! JL-m J ^JL_aiJI jl 

*i£^3 J—aIpkIj ^ ,(^l 4 ^( 13 ^! 4 JlsJl 3 OL-huIaAI 

6^ (oU)3^l ^ yaj3 .al3—tl 0UJ3J3 SJUa^I 

,jcM,i v 3 M®^ 4 u^isj! iSji^ i^\ bil^i (jLfi. obUio-^i 

^ ^J-o3 SOj^^I olllsj^l < 3 (^>-PU jl J-0341 4><a3 

^ 5 ^ liii .UjLJtajI ioj^l jrj-jljoJI 

42^ jxl 13,, A 3 ,^U jUojmJU 4jLo^1 O^Jaa 

. 4 iliU Ijr^ 03^^ jmIiJI ^bjj UAVdoll 
iOlSbJI ^ 4Ldju JX13 .*1^3 ^I ^ *CjI3:l-JI 33^ jo 

J£- 4 aj>IiJ) 0IJ3)) OiljL-aw SEER ^bjJI L^sLftj^ ^1 OlftUao-JiH 
1975 qu»l*JI 4 j3:x 4kaj j\x J 4 Cmajjl Jl_J olt^l 

fbdl ^ tkal 5^0333 jlS ^iij^joJI jl jS^\ ^ - 19843 

Jl3lll IIa 0><a_«*)3 OilJLst^ ^^)aipd5 jjLi^ oljb l^ ,1991 

O^Ail 03^^ fA) ijCS Jjstis ^333)1 OiJjjLo Lai <iUS ilo 

{»UII iio L^jaj Oaijjl JuJs ,oL 93 JI CjUjm -t-s ^ J] Ijl^ jlJ^! 
SojOjJI O^WI 4^3« OLja-wJ JJI 3I *£>-3 1975 

asai i 2.8 4A_,uJij ^Ajjl Iajlip ,1992-1989 ^jo SjCaJI iJiL> l^i£> ^l^_y 
t>* CxA^ (jflptAJI 3A SiLjJI i:>Uj 3 \ dli) 4 j> 3 a jjS'f jl 3JUJ 

v „ j fl ,t <. 75 'l (^1 45 ll—u(3jd) olfcjui Oyi^ 0 JL£- gijjl -ijL jlbj^l 
O^ojm o* 1^31 4jU) i3 16.4 4^^^ 

OiJujw Jto - £;^3S3)I O^J-,»o oU ,311^3 .4 jUI 4.0 .^*1} ^JiiJI olt^ 

l^ 3 KJ>lp CsIJLJ -Ol^ 3 Jl 

j 03 ^ 4^1 Jj \j^j^» oUsyJJ JL^I LoJOi:. .f>Lp J5 J 3 
5jr^ 4^ of 4i:>l laj\ Oj>^l 033 Js- itoSil J^ ,«oll 3^1 ^^3 
ot-Sij >aX«*J 3 .5t^j Jai J| (5330 jf oSL^ jjo 
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JuJL0i 3 - ddJLPtil 4_^Wbyi JIJuI_mtI tSj^ SiS. i ptU 

4ll^l jjo JL^t jlJLm 3 c4ALiall5 ,>tt jLdll j\jiU 

jI 0^^ Jsi>Ay oj^Jb iobjJI i«oU-# ot ftLirtilb - 

oij^5 3 «4«A> <> J5>® Jji5^ Jj5l jOS U^Jp 

1^3 J1 Cy^ 35UI 30 33^ »njL—«# l» J!3i^ 

^IkJI JU US .UUI 20 0^ I^jUa ^up 5 31^—JI ol Ju-i;»ll 

OL.5js^l3.45111 4 J5P«Syt3.45UI ^ 25 J110 

3aWi4 4a>IiII 5 .^Ikt^uJI 03 PC.J 3^3jJI 3JI5[^I 3.4tfl3«) OJj ^3 i33 .351X1 

(^l 3 Ail ^3 jSjA i ^3 .L«j^ {^ ^*®^3JIjU^ Uliji i3^1a)I 3^^! 

t ^ 31^3 OL-.Mf)j<^ O^^lst J ^3 '4^1^! Ob 3 lJil 3 ( ^ *ft X I J—m 

. 3 ^bjia)l J3JJI ^ IAj;^ 3 dJkpciXI 4 ^JUXI ij 315 U.A 
Cj]^ ^5JJ1 ^iUi Jia v3 ol® <'^ 3 JI IXa JS Jl 3 b 3 

/*^jSaJ3S3^ 43^1 IJuIusco 4 ij 1 j 3 cdi^T ^3J <33 <^3^! 0*^3) 3 4 lP 
^Lib 3 t t^l O^WI JS ;3 0—^3 . 1 ^^ ‘Jb— 

O&f 0^5 ^^L.ui5o jdbs 4 JallnA ^JLp 411 ^ 0^1 ^j^-a . 4 — 

jA ^Jlp3 . 4 xtxJI Ot—531X1 ^^3 Oj^LJ 315 ilj Ja^^JI 3—?*i ^ < 4 ^ .ft*.Q g JI ^iLb 

^Js• (^ 3 ^ 31 X 11 Jj JUjJI qlbjwJJ 4 j^biJI jjP ^333^! OiljLJto C>il .^ 3 Sv il 
mesothelioma 3 h ^.371,1 [Sjl^l] ^33 ctH ^13X1 jmj 

(^^3) aromatic amines 3^U3jVl oLl^^I3 35 tll,l qlJoj^*( .q*#3S_-ac^ill3 
.**’^ 3 « 5 Li JJ^ iu^l J^UsJI qSJ3 .(yb^l J Ldj) Aj> 3J ^(30 
.y>^l i 3 ^^^ 5 ^ 3 —^^3X1 IpU^I ( 3 **aj 34!^ <^U)1 (ilj—33^=2 ^—03 
3^«Ii3 (^1 OLJlbj«JJ 3_«oji 5;^3ll til i3 J 3 jJI J—^ 

i^f dlls - overcrowding JbjdXI ^LJtaP'yt3 JUaSill 

oU»^3 HPV \Sj^^ ^ 33^1 t>" 53 i® qH ^^bdl SbM> .CjU»3jr^l 

Helicobacter 3^13*11 4J3IXI3 .Jl^I oUpj^^ C 3 B j^\ ol^l3 .^jJI 

C*) Erin Brockovich. 

(#«) T^xa& Sharpshooter. 
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ULb>juuJI uUi>9J 

Ob^l—Mua (J_mpu .Sja^I pylori 

o*»3jjs ^LSJ Ijjj—^13) Pap smears [^^1 ^3 *»1] 3il3^|jlj CiLjc-uai 
viXaj (JSJ3 o' <v*lfxJI 

JLpJ^I aLmiJJI jLIi^I ^3 .di^bo JaI) SjaJj^ OUUoj^j L v, 33—Ml 

«jSj1 j™mi iJjoB] {J^ (jLa^ (Jl3JL^I 64^^ < J—5I 

oj .i^»A*Jl3 ^^3J^^—<4^I 0>®j^ {J^ SjLoaJtll OUltpuJI JyljX) J^_fid 

iJl Jxl3sJI dJub douall j—cOl^lHJl3 

jUojur CjVJjlo Jj^ A mA,} C4S3JI ^ c3UAi)3 Jl^I Oblb^ J.a12j 
0^3 6^1 (J1 J32^I o-^ (jtfUl (jdo JujjQ Jlaljl ^ ^ftA„.„4*hU3 03^30)1 
■J®>^ Sblatil (J| ^0^1 (jOAl) i)Li0^l ^ o^^pCj ^6^1 .gJLol^ O30LJJOJ 
(j^I ^JlliJI g*A^ 2-0 (Overnourished iJiisJl 

...1^1 OliLbpJ JIpJLI obUpj^ oi .duJuJI JlliJI fUaUI ^lo) 

l^kiX^ (JL^^I V 3^3 _u'3jdl olk)^^ oj 

oUojui 1^1^)333 .OLlJ16^I3 OLusc^mmJI (JI ^311^1 JaMU3LQ 

g ^L> A fc)l <^.*l t ^3 *13;^ Jsl <313—vJl OlS^ Jaj ^ 4 j^I 

OJaJLi^ jJsLm Axa 

djL^^I O^Jaa 3J^i <1 JL^ c^^j-o ij^—to A^ ^^UxII ^_jjoj> ^&j9c_m>iJl3 ^ 

(Screening tests OljLi^l y- 5 JI ^-o JiJb <3 jLt>j«Jb 

^3-0 dil— mjJI iSy^ 0^ ilUi^-l 63^ djj-topJI ^^IsIjlLI (J 0^ U ^ 

^It^l - oIj 3^I ^ 1^3^ old c^Lop'^l e)3SutJI Ijl£' U^3 3 jlbjviJI 

.dl^lAo CjLijLj oIj^I AjS>^ - 4 ^LfiJLll OL-uij'^U <ii 5 lj 3 ]) ^^1351)13 qll 
- iiUaS3 ‘betel nuts 33^ ^ JlI^I (J jlt^ jLidjI gijij aS 

- reverse smoking q^joil vm_mu - j^l _^l 5^3 

a^aAll 4 i 4 I ^ (J ojLtcj^I ^ dl,v7<M,U 

U5 ,4^31^1 I^jjoT J3a jQsu (J e^5jXI oik^poxj 4 jLo^I O^JtK.0 ^UjjI ^30c.mJI 

.[^jLLI] .ijUjljJI jl^Vl jow t3j3 :mate(#) 
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ijlisU:!^ 


■SJlrXI o\ 3 ojy*tJ JjhM ^ ^bJI ^^22 Jlp^ {^3 ‘O^yi 6^ 

(^Loj Jii*i<fl2,1 -i^lJ^I ^LiaJI Jl \Sj^ ^ LJIp3 

J^jJb 43 jLLo l^Lojub obUI 6^^ Obljjbo ^MiJj .iptJmi dL6Mi4iSU 

.4£'j^4iJ l^ ^5^13 (AjaJiAliLI 

oijL>^ Oa— clJub ^3 

(jlf- 0^ L>^^l 0 ^ .SEER ^^aUjJI OIaL-aop-J C.tdp-I 8 aIj »9 

c^Uoib^ ^4^1 J^UJI jo-ju fjMAis oUi9;%Jb 2jb0)U 2 JUp’)II O^Jl. 9 kJLI 
0^ .^Jq— luJI Camj LloIS' U3^ 0^ O OJaL_m 3 (1LJjJ3 

,JL& U'3^ OblJ9j%MJI j^1 ^^^^*132.^4*1 3! 03419- 3ib oyjL&ll J^iiit 

4 j^I caLmlIJI 4SbLMi3j^) 0^„/^ ~ 

(j[9 ■“ ^ * Otd^l (^3 *^^^(3 ^ '^‘^4^3 03^3^^ ^jl 

c^bj^lJI o^j^3 (4Jj^1 ^JIa - i^LoCijI ^ l^l 3^^4d (jtib^wujl 

^^ImJI JJaLI .Oblls^uJI jJj] tjA Jm - 4^jjJI CJl^I 3 (Jl^l3 <Ju^l3 

aJLs^ 62.6 Jjlr^ iijlAA u^] 100 JSJ iJL> 12.1^bjS:iJI 

Sjal}lo OyjjL^ ^ISjSlI c*1B2^ <4JLm» Jlsu 2Ji _0*3 ojs_ 3J\^ 2jji\ oll9j^4J 

Cdj}S IS| U 2dj3bo ojbi£jl jdO 03^ 43 (4ol^ 4LI19 ^Ijkpt ^39-3 (33 .4^L^I 

J.4_U13 jjjl2i)l •^)jl&| (3^ i^yMpui iojlj ^li3 (5I - 2xAJb3 ^1 2^2^19- Obl^l 

.^1 0^1 

SjJj o^lj Ui^ ^ 4 - 4 ^ 3 ^! 3 C>b3s.^l j_ a 849-13 J— 

^La9-^l JjUXI 3-Jb3 i^l3...rtgell OLloxU j^l ^IdjSlI OjLo fjLJ^jsMJI 

^^^^^[>3^(1 jJuJI gu ,j—A JUl^^l ObU? J^A^ 4x3 .AL^3i^ 
4^32.1 (3 4 a-wiJ lAII 100 J.^ 4Jl^ 0.6 ^jjO g-3 93^1 JjLxa ^3^0 o^p- 
ol -leukemia ^jJl jpLA^I ^ 5.O3 31.4^13 ^Lo4j| jLb^ (J 3.2 J! 

dJf ojIS Lo 3—pcJ 4Lu9JI ^ 143^1 0Jl(& (3^ 8133)1 *>^^4 XA 

^ OL^L^^I (3^ .oiall ^A^hxH Oljl—j^^yi ^ 149-13 4^0 1^32.^ ist^ J— 
-J3SII ^12AI ol^^j^b 03jLaj oJ 4 )I Jl 2 fc 5 jl i 4 fr Jadou i^l - ^[353)1 OyjLXA 
j-oi (iJUj?-! Sibj 43!>3 (Jlf- 21^ i)dl lilliA <J3 J-jpcImu ilSo 
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yUojjjuJI ul^gj 

100 JSJ aJU 1L5 ^>0 i 5:»bj jj iUU 

J1 6^ 3J^ 2009 ^1«}14 15.5 JJ1975 ^la)l j OJl 

3^ Jji&ll ot5^ AI 0^4^ 0I3 I—mJI 

jl^L iSUi Jtjt)3 ;13.4 J} jaam) ((^WI ^UJI J 3.15.2 ^1J991 (kUJI J 
<16.4 ^^5 <15.0 off iJliJI Cil>L-<JI ,J3 ‘13,0 ^ <2003 ^Wl i *5! <UU ^ 
*J^'^ OJ^ L>^ 4^1 4$jXa U3^ ^ 5lS.^bl ISla .14.2 ^ 

O^JL&o CwoflMl cOJuJbfr Cil^l..,,,^^ JI5I9 S^^^^ihotA djcA jlk>j^ jj5 (^5j—* 

oIju .j 3 l fy 4 *1 I I (jX- jO^I JI >^1 45^1 jlfa^ 

✓> ! O^aXmiI «xas <yjAJi ^3^^ 0*43 

jru_-«i3 f5>-^ (joUffoyi IjtJ ^3 <d3Aia}| olislJ^Mil |JL^ 

Ojill fjA jj^yi Jjyi jltyuU <LLiA)H O^JUa J iloJI g^LflJJ^I 

ftUtyi OA3U ^Sji 3Alil iJaJ)3 in situ iJj)U\ 5jrviia)l {fclj35iH dJ5 J U - 

4 j)J.JI 3 fjAAn.«uldj ^Aiii.,4ri 0 4u19ii ij^l^ f^yA ~ a^Lld^ Vi" ^ 4 jt 

Lijj^ L^U Ci9dsXI i3 ^3—AttpuJI 03^ ^ .#13 —jp- jAkpJJ 
ijrflj) ij^ J3L-P iuaj3*lJl C)ll3A^b ^lAm< wl jJ (jbU^^I 4«> 

(5JJI3 (melanoma ^J3—Ib O^o&o ^UjjI LjoI .menopause 

OIoUp- ^l3j J] ;53sj U IjjSSi <0333^1 S-^ ^ Jj3fc Cj3^ JJ !jb 

^J,AJ:>o ij:}\ 4a^I ,^^13 (tanning salons jJpJI j(Uk-«j 0133)103 < Atl 

.^^pI IaaaU ^ 3 *^^ ^^.AamJI 453 .4a0CauA1a)) ( 33^ aRJu^yi Jjjfi Jst apjJj Jl»aupJI 

4pJLa)l Sj-wJI f^lpuol ^J-o a^U. <t )l Ol^U.11 (JJ 0 3 ^10 
.jj « ,a. <t i J I d g <tt l ^3 js jJlO^ ^&5sIj ^35^Lol (J Ca53J1 cLoa) iJUjtp-l j^l 
jrj—^ U 5 <aj3Q]2JI dip-^ ^ 4 l-u^l ^ij3^) OiljJM (J 3JUJ J 3 I—^3 

jJ3aoI)I OL l flJ Q mr ?o \Js^ «yU®j^^JJ JL^slL) d^JJ 

dJp-^ i3 4 jIJuJI 03^ ^§3 . 4 ,a^< > Ia^L^L) oJuapJI ^133^) (jax> t,_p^; fn* 5 ilp |3 

.J3AKA 3P0 ijs' dJftgll ^ diJu^ aJ3Aia)l 
(J (3^3ti)l J^Ip ^ 3 jo 3 .dsjJl |3—^ ^ 5^30 t^jJI td-JiSls* 

^^lAAtAfij <SEHR. ^jAxll A obL^I ^jjo tjjl^t ^ ...1^^ 
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Tlia uLlo>JUjJI uuL ujj lio 


tfdfilllj Od^AllI ijU^juJI ^15^1 

U^LcI OlillsJUpCupM*tf jJt ^^^AiOvA ^JkjfU^l 

(3 4 JlP >3, ^1 JL>yi jS\ Oiljjtff jlLj^l 3 _P-Jj*la 

O3—MwJb ijdl OyjkJLtf 0151^3 mJ\ 63 <***)) 4 J^ - 

CibUsij*^ jt <l4jD5Jjba ^1 ij ( > JjIP 3 .Ol^L-i^f^l 

jjLp} Jl^I^ c^*i*^JLl5 03)3^15 <^5^)3 < 43 lZ 44 i 3 jJI 

tjJWI ^jttsO^JL-ILO JSj c^3 ^i\ 

<ul^I j-b i[iS3 ^^ijji djilJ) ^#33 .ib^i ^1)5^ AiUiS3 <^^yi3 
JoJuJI (jl ^3iJ j 3 »«!> Ob^tn)! (3-^ ij oft i M JmH 

3 ^ 3 ^ <^^-9 <<J3^^I dj 3 lKd 3 03 )Ji 3 b« ^l& 3 jl 5 c^JaIJI C'3—«u Ol^Vl 

jSSi uaSU 93 ^ J_oj&)l 3 (Ij 3 i 3 ^^)Iuaji}I ifLJi 53 - 

JauffbLI jj^ ^l^. 4 ii 3 l^-«^l ^tSL*i»3 ^3*^13 .6j3ia^ 


jrjSSUI Shjb 3! ^3—-J] jrjS^ JSl OiJjA-f jU?j%Jb 03^*-^ 

(Jj 4.j. MA*i\j .oLjL^) ^(OUUJ) >^3 I sSftgl )3|3 

Sjru^^l Ot3JL.^uJ1 (3 ^lIs^uU ^bd^l 034 Jlsco O^jfP c^Uj>^I 2;iAJ> 

jjjJS j 3 .43^! iiJ3 i3 7.54 jj i5l3L_ifc 3 io—uu 1(M) i_Jl^ 4.23 

OjiSJ^3)l 6^ CJ«Lu *3 J33 jot ^3^3 (J *^3 ^.« *J1 i;—«jJl oXtb 

^^bjJI (J ISjl A) ^ ijj^^3J! Ojobto (3^ <K—miIj 03 (_^L-uut5 <l3J^ 

^3 4.4.4 mJIj t^ljbfc jJbKalJ i^\loj%dt iJI 4j.«ulib3 .SEER 

Mormons 03®J3il g^blol 3^ dJi ^ Ja . 3.94 iJW\ JjS J Ij3j 

, > 

ol^l O^^jlsm j iJbb^l oP fl teetotaling OljSL«41 vir^ 6^ 

t,_ ,J , , , m 1,1 cIja «o^" i3 J3 <oIpL-«u dUi Ji3u ?Jl^I 

3J 0U»/-Jl ^34—^ Oils’ ^ .0193^1 (3-6 093 (^1 (3 ^649 J.O 

OljoIlJI (3-® 4Lr^ dllA cdLJS (3^® ^Jb3 Ob3lib I 4? '3^ ^3^ X_Stj 

J^l (il - ^4^ 4_Jlp entropy l^3>i)ll J_ico <^13 ^S^JaiLI 4 _ Ls^ JI 
cJlJ ^ 3^1 SoJtfdtl Olj—flIaJI 3 e^ (3-03 •j3'®3^l 3^ ^LaJl 4i>35 (j) (j—A*JaJI 
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Ulb>aJLxJI uLiigj 


.«M.lb 5 I ^ l^jl 4.^jj9 dUib 

.v3^U9|^I [J^ ^ c^^Aa)! Cilj^lall 1 ^ c^lmJJI ftUa^l iJI 

jf^ -* * ^ajUsilLI cc1oii6s ^J*i —.tl \ L-aJLhfi^ 

^AJcJs'Vl Oi>t^ .i^twA) iji? ^ SLpJI 

^1 |J|\.muO. 0 k]| (J-Mf ^ ^UbjuJlj ( 1 ^>MaAJ Ol^^l4iuJI ^.^fli 

UiAamJ (^>^3 v^^AAJ (lUS JlR> 0 (^ cqCumJI 

^^LmmuuJI^ ^Ir*JssJI» (3l^ L^Li£> lo ^3 

.JraJL 4j oLa^ La 1 ^! U jjb jJlaJI .«jlJ9j^b 
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8 


rLiiOg UJjUJlii)Uj^l>> 
<oUloJI :uc (Ujuul&J [iojjjjM 


^c)ft <»ll g-^ljjJI 4 __^IS 

J^loXI J^A-..-4Mii.| ^iSj^ <4.. 

loJOP (|jJl5 (Cisplatin 

Olji ^>6 OsH^I ObCj 

J ^3 Lp^5APca3 chlorine j^lSUl 

^^^844 ^IsJI [S>^ 

4 jjIix 3 6>^ (jim J*S u- 

^Ul&b JLOd 

(liUi JkA>3 lH Lb^ 

4 jI all OLia* Mi J<Sl^l 

.^5d 4^5)5^ Oijrob 
JLflS cd-uoJbdl OlsL—uilS'bll (3^ |J^3 

- ^3_j^ (3^ ol_IJub 

yS’ ( 3 ^ * Ldj> 9 cJL) Lo 4 ajO^ 633^ 

4 lS.i«tl 3^ ^ oli^l (3 

,3 6jUp«j (33 .Ift^jJaj ij>sw Os-I (> 5 o ^ 
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ULbjjuuJI uiiDgJ 


^1 Rosenberg to\suJu^ 

(JS^_J£j| 4 a—.^ 1 (^Juo ^jaJSJdI AaJ *^5^-3 ^ bbtoJI ii«3j'tA^ 

JopJI h^)a^ qu3 ^L-4Mi>bD 4^^ O^JLAil 

odt^ ^|4A—d^tijLo ^^3 j field lines 

J»LmJ jlas (^bJbj tlj^ ^aUJI |^l 6^ ^ 

.^pMAbU»^5j^ jdb JLfr 2 aUa)I CutS^ tSj U^ 
Jb 5^5 ili-Stil Jl>l>il 5 

jjji ^ 4 >o 5 (Escherichia coli 4^>I>flJI 3aSo^p!^I ci^l Sjl^^ OL-uot 
t^l ^1^*3 .woVyi LUai^S (^-1^ 

oojJu^ protoplasm 4Li^ 3 pi 1U c^lkiu^l {^ Sap'l 5 JS' <Jtp^ 

30 c^ f^A j^l 4 a1^I ij^o j\jC \Jii^ 4j3j^X 4 ^.IXa O^XIaI 

Ojjb ^^^aaaI? Ji^J^ b^loJI oIaj Ia«iXI £'3 .CAXi^ 

.^^fc'gll ^LLOSyi ^Igjj 3 I Jak^ 41^ ^ 4a^^ jaab^l 4^ jlS' 

Odboj y *<J^5 <4japiUI (£U5 j5j^ «>3^ i>; 3 

(Jie ij ^5 jjb jjaJ (3 Ijus 

H l;uSi!A*^9 Ja 9- bSl^t 5 ^ ^ 05^1 

ia>j 1 $^] l_j^ .(jjsia frequenqr aij_3 Jil_o- ^ UbleJI (js-jo t.^— c- 
(4g3i ^"o-t Lo ^33 4aj^I^ ^UJU5 .>^T 

Cfl_ij5l<us:j .«4A3bU Jail bil^( Qui-Js ttAJLp -3 4Ajtfc»j%iJI b^l^l ij 
ij\S . JLiiil ^1 (wQ^yi Lo ^ sL^Ua 4^05 jl-so 

3^3 c;^!SLJt ,j\,^^u£LA ^jiscAit dJub (3 t6.^Ju^.„.,*tfi ^tjJLlt ^Uiaall 

(JJtfftl)! 4 JL 0 X' ^ya ^]>Sy 3 .I^Lla^ JjoL> 4>y JuJi^llb 6_)bi>l jS (3^ jn^ilfr 
jA CjJl^I s.^y ^ 131 ^^ 14^1 jhsej (electrolysis (jj 

(metazoans Otjyi 3 iJI Js^ jtST jbii>b ^las (4jjti^ cL^b 

hjiJLiO ^j£L3 C<it5 bil^ ^ L) 3 ^^ LJIa 0153 !^^ (^^3 

^1 djl_ M f^ya ^Isii 4gfii^ Olg^iM 4 aIJl9ca —Mil ,>SJ <jla 
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JLi£ qiiJittJ U 9 JLJUL 4 Jt £Lu 09 Ui-uu^Uj J>> 


coll9|^JI ^ Uiyl ^ jt^ .OL03SJLJI 

ol U oS^ jl JJ .O&i-JI J3yi ^ *UlaJI ^-Q ^^1 US 

OU^^i&LI ^ HAi CaaM 43 l»l^ll) 

^3”"^ g|^^U>u^*> k^^..«iu.i ,^ J i*A.LI 1 ^<Laj3 

4dJi^1 *■. '''^* 0^3 ^Uj| 0«XA 

.(DNA) IjjJ) 3^1 i3iJ^ U—^ i^Us}) Jjlnsi colji^^l 

.^f ^])SLftJLt ^3^ •t^Mjii Ji m Aai U jLtf'3 

O^JjLf ^k>4uAJ5 U^li^l ^3^3 ^ ^ 

fUlbjvJI iS>?*d ^J—^3 ‘f3'?^ fttwijdl JjopuS 

^ Ia Jj^L iffuai\ ii\^ J{ SuSIp ^».M4i^l »|>?'^ 

JjJlaII ^j>MSi}\ (jj—ifiJI Oltiu.gi*. *ti 1^ 


4^ ^j^JLI O^ <^^41:3 03 ^ ^ djUapj jS^ i^jJI ^3L—4«u^l jIjlLo 
k-*;« 4>3 O&^Uuj «*Ij jliJI .^UjJI^ *ldiJ) 5 jbJ j-a 

^Uaj l£^3 <j'g All 03 L^ - ^1 4 >tAibll dj^b 

jt^ Cy^ (il» *^Ua CJtS - ^UmlH ^^^3 (^^ajio^JI 

<otiApyi3 (JiS-JI ^ cJiij JLd3 ^ir..i.-4*i jhfli I ■«■> US 4i j, g i.i,i.JM^fli> 

^ U-M— amXII 34 ^ <4a1p(II UjJLj u-aajcj 4m*4iA] ^1 jl 4 *pIj_3 

4^Ui) Cuts U 5^1p .4j^iU- ^1)3^1 Vi^o oila i5Jj| tiUi JJ 153)12 
«4jUi1 <3 0^ aiflJL)} 4AMfcJ (4 a« 3^1 jila^ (J| 4 a4mIIL3 *«LlsJ 1 

La l^tp i.7^^ Si^UJil CJu3b O^ <4 jLx7 4i>\ ^JsI ^^3^^ i—^1 

j5^yi frL^Vl oUUsjwi ji <^l3iJiyi ^iUJI gA 

.(jUff^yi {jOKJ ^ L&JlEIj Jki^ Jj idU^j ^Ua| ijs- JP-LuJ ^ ^3 

^ Iop-U 4p-1j^ C*^1 ^1 f Lj^I <3 UJp U-S iqo^ J)ul5 

•• •* 1 •• 

J^b dXfajiPfcO JL3 diAAiJuQ JwlLfiD 5 ^ J 79 ^itif*;i7i ,uti ^^llt 

jUp Liul C*Japt JJ3 .OJUJtP OI34—«J oUtjyi ijs- SjOli Jia 5 ^^)3 Aj^Ji—ms> 

xm/uuim}\ Jia - 5A3 cdoxombicin 

^xfl^4 4j}Si> 6J3J0 4;^^_44^5J5 u«S 3 jJ 1 dii^ .UjJ} replication g— 
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ULiOjjuJI uUi>gj 

ik^ ^ ^JJI ^ jL 4 a— uil (ruby) «(jkij» 

dUJJ *UliajJ (jJaflj ^^l Ol>5jS^I dJL-A csL-iuS’l vS>> .bjrjSS^I 

^1 tjs- cAdriatnycin ^b L^l jUa)I ^ 

4.4XaLLI aibywiJil •^I^aJJ 4 .^Ai«tf^l ^bdl ^^JS' b^l 4uS0 <|JiAAi> 

^jJI C)bjS <^Jl£ Ji<.l.fl 3 J| 3 m Will dJitjT ^libd^b^ 

JUip*! OLopb^l (J£aI 3 ^ .^5ixJb ^bd)ll 3^13 J^qj Ua 
qM gA^I LaJOP o^ Jj jJjl 33 OjUal «cJiB i-oi 3 

^LhSj^ jo^ >9-T jl^ 5ib5 (paclitaxel Ja-44«Sl:i^UI ^5 

JiMM^Ly^LJI Jjifr iSy^ *^5-kl Cy^ jmJ lilib ^ b1 ql5 

(^^oJbJI 4dQi4iil3 itiildl q*>j)<i»flKH »IpJ Taxol 4uSl3 5T 

(Jjqis ^ ciL^uS'^l I Jute oL ^ .Taxus brevifolia ijlji^l j^u-jiaitl q^j «a, 5 hll 
UiiLuj 5 y ObL^I q tiPr ,aJJ (^3^^ ^^bjU 3 y^ ql^ 4 JiSJ < 4 i 9 dbal»l 

- 4J^ t5>MI ^ cytotoxic bWi 3 aL l^L ^1 

.3JLa^I 3i^bLoJl] 3jufa^3)l dy^hll ^1133 .dlSJb 3)3 

Jciq^l jU- qA 3i^bm ^ 4aJl^z, „4rtil jAl3xtl J3I c* 3 .;.Al 

yqpJI blpwtf j antimitotic JiidI Siib^l oqliT i^jJI <mustard gas 

3A3H (i ^jlpcl«4«j 45jJI <mustargen «»3il qLap ol 

Jc>jj?JI ^ —0^1 Liul 

S^^h 993 ^{sS 3 Jl^l hdji\ 3 Jli 3 b J3A-5XA 3A3 
4 .«AdUx.LI b^l^l < 4^33 ^ 

^ys qlbyuJI 4 ^) 3 ^ q| .SjuJo^I OIJuJl^I ^ <qlqAlu;b ^ 3 ^.?* ^^1 

4j^I qqlpcil 3 ^ ^^^1 4^3 <4ild O^Ulol (jA Jjji 4a1ipcII 4j3i^^I ^ 

jJuoA ql 4 jIJlJI 3 ^bldSlI q— 433 S 0 ^^ujb 4Jl^ ^ 
qlidj^u 3Jte3 ( 4—jliax) 4.^^—^ 43li9j^ 3Jte bteJ— mu> ^ 4^li9p.uJI (JjIHi}I 

cSL^I dbl^bO |j_i> yji3iA dUl.^ (^<^13 ic- 3 ^ A 

jSS^l 4 j^Ai\ OjL^ cl^3)3jlJI j\„., aiPca yji 4 ^lq!^l Jju Lo qJqdJ ftlj> IaJlIc q—SJ 

(4^) endometrioid adenocarcinoma. 
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qjjjiiJttJ cLiog uijuii^ljjai» 


Jaid jIujI OJu all tSj^ (^1 ^51aaJJI JlaxII ^ .Ijl-a^ 

^ Ci-J^l (^1 ij\ioj»J\ jl J} jl—c4—JU9 j%«i 

ij^ IJL> .dJ aI ^ b^UJI jt Uj^ ij£JiffdA 1^1 J| 

4; *u \ Jlp^ CulS^ djjUlA CJLb <OIj flhll 

<JiS :LaiaJuft t^US ^ i^l ,3^ ^ .LoJa^ ^jJI ^Llaj 53^ ol5 U5 .^llsu 

?4X>^uJI dJk^ jtSuLU ^1 |jjb 0<dlj^l uULjliA ( 3^^^ 

^J\iA*kiak ^ )} <polyp dLJL^ , 3 aSo Cuts' jt ^Ju-u 

LmuIS' .bjilpbo l^4d;9c& ^ t^y^S ^lia> ^9u«ul 3-^ l^Ldi£Z«fl tSj^ 

^3 (|^ibdJL1 ^j^b 4.<,ft.«u La 4 j»^ 3 jr^ l^jLj JSl bSl^t vilJb 

^ 3 ^ .£L^ 3^^ btl^ ^^ 5 ^ ^.^-J 

3jjJJI cg^^o^l 3l^/^l ^3^3 OUSIp I^3}3jUI ^5 

^a^boyflill IJub Ji^ jL-of bk 31 .hysterectomy ^jl 

Ij^b 1^33 3J^ La tJS’ 3tS^ 4fltaI.LI Jj ^13.103 ^sV7 ««ll Jab^l J3l^ 

iSyr J&-JI 61 4-hatl I 1 “ * ^IbjuJI 3^ 

dilf» ^Ij 3 yi »Uifr Jt^l LaS 3 33^6 31 6 ^ ^ {*^ 5 ^ 16 ^ 6 

jL^;^l J^3 3^=^l (J:^l<^ jUulSStI ^1 44 ^JpJI 4xLaII ^ll9;^4l 

(^1 4xLabl ij^^l OblbjuJ ld^3 .«6 ja 63^ ^3^ (33 UaUI 

{JPj^ 4jLAMbi^l ^b—^Ib j<^ 3[^ 6~~^^ ^ 


JuJ iJ^ ftLoJI JjLAa Lai <41>ljb JlLa chemoresistant 4 jj1*a*^I 4pJbtAJJ ^ 3 !_La 

^3<ui 4«iAAL^il 4a>L£L>LI 4jlbj^ 6^^ ^ LaJui^ (4jli!^l L««J3u^ dbp&ll 

^ 0I33JI3 ^L-iajJi ^-^1^1 ojl^j ^I 3^^3 ■*■ 03^^ 

4jlla> 3 ^JS' 3 ! ^jJI 43lJaj (jLc' Ij-yaXLa ^ 33 )! 03 ^ Cj^bJI dUj 

^^bjo ^ 4bh^ ^lbjui» (JaJu^l \ljb 31^ ((Jll)b 3 

6.^3i> 3XI b^l^l CulS^ .LoL| L_^j^l3 3 ^ ^ («4i>jjJI Ja_ m> 3XJLI ^^ iJI 3 ^ 


VMub 3 llil ^_j ^3 ~ 43311^1 3^ OJk^b ^1 j-AXaj 8 JuA 5 iJI ^ 

•• •* 


( 4 () papillary serous tumor. 

(««) uterine papillary serous carcinoma. 
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ULio>jUjJI ul^gj 


papillary) oIaamJI aUI^ l^lg^ ^^Uaj i^l OUIpJI 

v«A>lS Jjsia ^lisi^wJl 0^5 •(fronds 


.lljb OjSVf ^.jLuLlfllJI 4dUQyJAll doLaJtt 

OJ^5 tOl^l.^ JtA> 3—A^l Oblpc.^! ijl Cfjioj I— 

JLyO cI^^AhmU 3^ *3 jjJjKxtt ^buHn^jil 4jlls»j<Mr ^1 ^L^bkioJU 

bbUJt tJI OjLJ£rl"^l5 i^>LI >-£j£> J5t ilAs> Li - L^j£) 

3j^>» dUi^ 3^ji^l Jju l^iopca 1^^ 

3dbAjJLxil ^aLoIiI <LwStJs>^ aiij^^lJtf dJu^ f^yb ^tS* ^ 

3^ IJlft o] 3Sjju K.^dJjst}\ ^ (jtS^ .tiUJa ^5^^ ^ <C>^Ul»^l Jl9-1 CJIS 

3dU 3;bAddpJI 3 —aI^U ^>)I 3jUsr;uka c^U^Ijo i^jlJI ^J3-JI 

Jbu ^J^M«l*Tl2 t>X «<|1> CAPuVt^ Uiiiiiiitf »L«iM*ii*ilt i—wflL) 

Ot^S Ol^j^l L^l^ Hjoj jBA—Jtk) U5 o—" 

U>^>^ (jb^sill 3^1^ U3^ U^ daisiil ^ (juJ .3x3^^! J^Vl 

^» ip-fj^ U-^ obil cJUl^l <^1^1 3 JL-muo 5 L3!y?*3>— 

l^JS' oi^ cO^IaXI i5*^l ^JS bJl 13^35 jia^ ^3^ 

isu\j\ ajb^>tb oj^ .iL-auii ^>0 asui (| 10 j| 5 j^ipuj ii ^ 
dLhffdl La 3^3 4uLk21i( <L>lb^ 

^juA^ JkSU 

,«i}LtfjJf 3ib ia^^tl ,^>aJ» OJfc^5 b|^ jl Oau^ 

Jlx> (Gould) JJ 53 ( 5 L> qa^a mt 3^5Li1I 4 ^ i^JJb 

J>ll9juJI Iijb5 .4ia_[S^t^laJI} U_^ 

3119- ^ Lai .(jvlS^b 4la*Paiit La c^^X—M u.M»Vf 6^11 

.;UkJt Uij^s^l 3Slk> 3 Ai 3 c(peritoneum) Jli^t (J Cjj\S jM iJJac 

fwAiPcJl jJ^ f Ja <3 ^ La.^| i^bttf Ijl^ i£>\j£^\ (jbu ol ’^>?^3 

-^If j^jtSiy ljua ^1 t fl A*?^t La 

4>® (Jl by^lfe o^ jt **l 3^L| Sls^itj jfl-Lpt_<JiiII ^jju 

ol •OULop'^l 2 >j3j Ijl> jJ^p ijSJ cSj^p-t^ 3 jl^ 03 ^ (3 ^^3—€ ^ 
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<oM^t ^ QiJiigJ U9JULuil cLxuag uiJLJU^bj:il» 


3^ (mean h ^ lj|^ utls^ (4Jlla ^ U 5 (median 
.^tsjVl ^ ci,< rtSU ^ iioij 

JiXhMt^l J^ExJI ^t> ■“ 4 f'^^i 0 iPb 4 vdjjJ l<^| 

^k^lA ^^5 J^lall [jJb f^a j‘^s!\ ^Im-Ju^I ^ jt CjU (^11 n M t 172.7 
j^Su js Ia>^i 3^ oju^ 4 ,^ y U Ul .^li J^bl 

^^ax> L^l JS ImIiSU (Ja^—Mf^JI ^1 t^t Jl^bS)! (3^^ 

5I 152.4 (Jaj j^ tJSJtu jLoSlI 

^ iai-^^tl J^DI Jib did ^5 cq^yi JA ^1 3] Jt^ta jotph^l 

J^ls ^ dUS ^IdU ^ 172.7 

f i* , „ , ^A\ jj^fr dijl U 5 (8L^I JL^ »t^l jA3U U^ lot 
JuQoPo Jit Ji ,^tj_ 55 )H jjo jSJI 4 a)UjcJI (>0 dlLub 03^ jt 
^ (Jkpt j^SJ - oli^JI jljlp (jbj^l ja*g( — *1 5 5—A 6d—M (jl 

a ! 4 ^ Jl^ Jt^ JalaPKA 4 a *ttj *X^3 j^ ^ 3 ^ 4 7 y > *h> 

jibci\ ^ ijs- Lf'j 5 ^ :^Iua ^ ^j3iJ) 63^^ (uLoiitl 4 h 5 ) 

Jud (JU *IaJ( Ot>i J 3 -'d 3 dU 5 U ‘lK^I v^WI (JU- ^3JufcA ^^3 
jyi>3 .jd!^ dUS j^Sl 3I ^jpjj-wuP3 4 aojt 3t (lj,^_^ 5 L»JI 

dLffJI Ju 3 {^Js- t^-Jl) L^l^-JErt JxjsJb dlllA (Ji 

43L dlAl^y} (>a Lt^ l^ 4}L 4 (» ft \ jUi^ ^$3 .SjUJkfr 0)3!.^ 

.(jl^l Jaia^t Jji JlIaXI J-5^1 dUS J| (jaII) 

4 jJJ JtS* t2>jldjbb ISll—.M^t ^Ul£-b3 bl—Jw 

UaSS Jt 33 .JtJdj> dLJS i3 Ltf ( 4 ,ii;hll Ja_-*tf JiOst Jl J3^3 

5A 45 (S "^yf jt L^3J3^i (tUifi- jg *Ai^ y—SB 

■ Ig' c^c—M^ijif 3jfc O^I^yi o| JjlflJI j^ X^3il 4 &bJa]| 

(5^ U. Ja—, 4 jjS^ ^35 oloob 4 aAAtt jutJilK juo ic-^Aow 

Jji (jA c 9 >yi JLLP J»iJb jJ^ 033 Uf«3^ 

JB < 2 (K )2 ^bJI J t33^ cLotc- jM^tl j 60X bbJisu O^ . Jl^l 

(CS JtS 4 S| 63biat Jls ^jJI J lJ"*^ JliajwJ c^A^U ^Jfil *^—^ ^3-0 0^13 
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OLb>uJI uliDgJ 


iffupuo C*jlS i5i)« 5jSi (3^ ^ ol J—^ . J^Vl p5JL> 3—l o 

bSLubj dUjJ^ Jlpfco o[^ (3^ lAftLJst jl Ijj U5 < 3 j-JI 

.4ia3LuQm^I oIjl> IaAa^ dj^A^I 

isSLJb IajJI^ i|53 c^^Ij jrM£- j-a J^^JI J05—«JI J-jS^ cjiA-u*ji J3 
jl^ .JaSs j^ 5 j^ J.^ l^ilSl^ Jy^ Jl i-^Lo»i)l 

4^5^ (dllA J1 i^sti < 3 ! - bbjj^ Up- iJ—p - Ia%>..i «»p - t>a 4y^ Odljl 
^3^ ^Jl) SjUpJJ UJufcL-A Jifli (^IsJbi <Jafcfl3 ill) lA^Puiii aL^^I 

a^lbdl JUsJI t>0 J^ 1^10/03 bSlI dJb ^ j’StI j-^1 UdiPi .d-Ji 
^utt^bjfiU 0)5^ iJU^ C*/ (l^J Ojl A > (^I ^13 iJLa/JI 

.«td^l/l tA^ 4 aJuaJ aLma,P ’3 

bbj/ (3 ^ oIjl) O^ ijjdOuuJ<^ 22 3Jb ^5^! (3^ <1^1^ d iL ft * ml I/5 
<,3^53 I^La J5 (3/2_«U t^y^MIil 3^ C>L4tti> U-a (jliJI 

^ ».ft i>ljL_«»l 4AJbw JuP iuj Cuts .gjal—rtl 55^ / OJ^Ij 
(5^^ JdfcA^jJI 3/" J3^ dliA 3^ Obdj^a-tl i._-wS-a 1^3 (4 ^La/JI d^lsttl 

4^ ol^ vSOJIi C(5^>>JU d3^l3 ^55LsJb iL^5ill (6— «»>a 3^ ,3 jL-u. 033 6^ 

.3^1 ^\s 

dj^l&aJL) JULLa Ca/P <(jl^A^I jAXL> 4^^ jjjp ftUjAaJI tj 3*^3 

(btoJiL^ Cipo 4laflJ i| - ( j AaJI l^35p Capo 4^Ua/JI 

l.li^ l-N 3 * 0/13 <j_3jJI 3i^^l 4j^lj> 3 * 03^3^—*^) 3-® aL-iSju 

3131® 4 jI^ (3 jl^pJI IOa 3^^ i3 ^ijio 5 /—ujij 

.^^1 Jl^l ilM\ iUAJI 

^jA (5 JlL> ij-i/ 3A3 - l/Lw <<33^11 ifjjJI OpIao^ 3-0 IJ0-I3 olj L0AJP3 
.Ol/I 3 ^ 3 IiaJaJ t3l*uj/ ^5'^ ^5/Jb4> 3bi^ 4PW0I3 ^3J 

3 0/l«»l bsJLlP3 J^ g/S Jasl—<«l3 jli53 *33^1 <^U—«JI Cj15 

aL^ .bjl^ OjO^I 303^1 3-0 t^j^\ i}^ OIJJ / <b--^-)^ O^P: - ,.u> cl^—HAlptA 
..J I3 (4jJul^a 1J1 4j3.i^l / 3*3 (JiAltl 330 ^ ,j*apJI 43Lo^ jdptti SISyl ^13! 
^5jJl3 (3'—«*-*^3J3'/3'jOb 41 JLLo.U 4 JLApJJ —**>l I/S3 - ^jLisdl <w>l<^l—> oa3 
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OLUJL&J U^juuujl cUuQg QjjujudUj 

(Kool-Aid) Jal - 

IJu^ ljbJLMij> (J^LoIaI »Li^Y ^5 

JffCU c-a^l JuP 4^ ^ jSij Cj 15 (J^VI (cytotoxin) (i>lpJI diij^\ 

^JlP IiIjiIa <>iXju 

<Uapu 4rf^^^AJLI CJLrf?j .(^Ii^Lm) 4^jla hJkJl43 Ju>l »l Mf >’ 

IJjk dJu^ (^j^!kL-_uUiuJI 

^5^ (5 ^ L>^ <SIaj] Ji^ 3! li^jLiPb c*. Q «n 

4 ^^JLj^ ^ -■■flt'i j^\ bMi^l <£Ll3 duiJja ql 

4pc^I jKdS^I g*Aj^ “ (DNA UjJI) ;^ 35 -jJI I^-oap- JJosC SUtS \Sj^ LoJJp- 

.^35)1 O3XI ^ 

4j3iSll ^Uapj \Sj^ 4s>AII OIpLw gjl SjlL pISJI JI j-o^I 
1^ 363AJI3 J^l »LAaJ C*^! JI 5jL.-«alb Ujlp <dUS jju^ *^5^1 Sj^^-SX) 
cH OLpL—w j>j 1 (J1 jrl*^ <J^—jl^ 

4pjj^ (Ja.p^ 4«ipjdoJL1 Caj^I IaJuLp j^IoII Jlsu ^i>tiA CaP^ .^^-JL^I 
^Jl JIjlO— rfil j-^ <(Neulasta) \i^)i^ jUp 

5j5i U^ 4^3 *«)l OIaJI 1^1 Uxip ciJLA^I iiJbtll l^llAj (^1 ftb^^l 
,(5j3-f S^^sdl J^ ijlsliJ 4 j^ ^aLq! OjI5 
(3 Cbl5 .I^aai^I ^JLpliJI Olj^l oJu^ (3^ (J3^l C a,, , j I5 

i,^lj3>jJb (Jo^aj (^y^3 l^Ao-u»l ^3^1 ^ JjJ-i ^3'*^^ JLLuAli3 <^311^1 

C*iJXrtl l^il is-jjJ i^.y.^nlb CjjStJf I^jL (^j^l .^UpJI J 1 

C-JUig t <(3-^115 |L ISLt. jaiIjaII Jj i^su ^U^l JpIa*l> ^^Js' 

4j3dSl 4 aL4aJ 1 OljotlJI i,AXA<u dj\ OI3IMJ liUS Jju ofjB ^1^5)1 JI5I9 L|b 

^^j l A A ^Jlsu^ dJLiAAJua 4 djP 3 (* 3 ^^ i^lj—9I ^—j^bzX) 

.Cuoip 5) Cj 5 JlaipI 3I3 (liUS lSjs 6 jSj ^ ^UpJI 

5ilS^Sn 3I jjAl ^b^bj *35—flill ^3j^l jL^ t 3 iTamales (♦) 

^bJaXI) jLa^l^ ^ (J^ kSj^ Ob^Sjsj OjjJI 3—O^ 05 ^^^ Posolc J ^ « < ;t l cl_«> j> - ^ 

.[^jai] .((^--sai 
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UUd>juuJI u\jj>g) 


0>s«—«! 3 ,« (}A i3i 

dJi^l jf^3 ^Lftiim ^1 j£—W>*A Ujilp J5^3 

(^1^1 j» ixliill (farolitos) j s J^jlaJI j-*—ul3i 

JikJI ^Ul Sj5k**(^l J5S35 i*Jl5 cJU>Jl3 

iiiJoJ <(luminarias) Jut ^J >«3 «JpL-ibll t>« sAp-I^ j— it 

j^l \x^ JS3 .U-il5-JI jlSfr vt^ fVl) >a^ CJU .UJjrA 

Ujop iJI .JjtaJb *05*^1^ 0-d>^ 

Jill ^ji\ Sid J 5 tw JuJLf i^JJI ^3153*1 3^3 J 1 

dUA 61 ^ ^Ui >la .Ulk. Ji 0- ^JuaUi f J 1 liU 3 

JjaUil ^>» Ob^lb (^3 - S^UsJI t^'3* J-eJ 

bJulS 3 CJJ .#U-«JI <3 aiglAa l 4 ^< 4 ,fl;; ^ Ji ig w^A Al l 

JiAlftt jl (^*-<15 J 0^ .^lAla 3 Jlf 4 <nft l ) l oiA jli ^ 

.^S ^3^ ^y*ijb ^^Js• 

sti^ Jl ^alaj Iaj 3 (^apuII UjlaI—« tf 3 *j^L—uiJI csUa bjjol 

U J1 Jjueu ijitf 4*jlli Ullia Iji^Jua -o^LJI *l5^b >*ao 05Jb5 
lil {M 6 -® -W JaUu dJS ^xjj \S^ 

.]jub ^^LwiUft JlAb^ ^1 

JbL^tf)} IS^J^ C>j^ (SlptS . 5 jt^l 3 iol— u> 034^ ij O^ bfl *,,, M Ua3^ 

(|3 .J^l J| 15^341 J-*JI bj«-p .pl 5 j«oyi Bjbj3 (^LsJaJI J 3 b 53 iUjia i jLiJI 

ISL» * * j ^'e. tfljpcli 4 j| 5 ]jkA Lo - «>b_uJI t3 IscbLui C*jfj <gl » «J I 

«• 

|jLi ^Ia 3 *134^ gbuMj 3A3 < ditlpsj 32J3jlflJ1 o*’5^^ iS ^^3 *U 3 ^ otMiP 
.boji cAji u! 4 jS^ i 5 jJl 3 cAiljI CJib ^>X>] ^;>J 43I 3I 

Wl ^bJb ^ 

La 4 j 3 Pcl^ *i_fl ^ 4;^bt4l L-Jjf- ^AflS tjl—iJb3 

hj^\ oi^J JjolSJl Iftlij (Jl^3 oIa >0^ (J1 ^J3—^ 

U>jl 33 ?o r-^3 J$ i3 ^ 3 - 4 jb oSXJij oh^ l^bxolj 4 ^ 13 ^ 513 ) 

^^^^ 5 topotecan olS^3J3i)b l^2^ts«jo tSj^ ^ 5 jx-I—u^aU 
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aiuluJ Uftu^Uj^i» 


ijLai\ LJlio j%JI ^ iS jlSaJI \jjt j! olj5 JtS C-JlS 

CilJjtA j1i9 

oU ?ui3l>H 0? (> J-»«5tLl5U1 aiU| ol (^1.4j 

UUafi-! jJ U<o*Jo3 ^ jlJ) ^ ^_;w*J 

< 0 03*^ JbiASyi o|^ 'blSlft 

diota ^3_-o OUapdLo 4ljL^^ 

- 4x2^ *53JI CijSi .l ^ i4> ijjliLoJL} 3*11 

oIpuVI vliJ.^1 03»jhi ^jJI jlJift JlS .Ij^IIa^ <tA^d5 clou^b jU 

331^ ^3^ uj'j}^5 

C>jmj 33j3 ^^uuLJ ^btil ^bi^l UUapI c^b^l JL_^t (3 j 

<, o . <* 4 ^ H \Sj^ :HER2/n6U )pjB» cjaai a ! 3*^4 

qu?* 5A lijb HER2/neu (jU «?^jJI ij-ojJoJ) 3JLail 3ili9;MJI J^l u-ixS 

- jLmO^I (jb (3 5 aJJI Jjftl^x) i,,*4f»7 ,iA (^1 OiU3S—w-«JJ jAjwj 

tiEE2 ^ o,««4j La di&lf' ~ ^LuAaj^j jJSjso AMI 

(3^ b^ )dJLP jUsjwr flft 

^U-IOJ^ (l^ 3 jLo jI JS 0-« SjLP-b "'* 

b*l 03L3ia*J#1 ^3 ^ Cj) ^ 3^3 .0!A*fl* jw Lb U.aIa 4 -Jje^I »L.tu^ 

J3 ^^^fiER2 q<L_0cU 3^locj^l 4 —-Jj> 31® _^g^U 

jj1^I3 <^iA.xL/ dj^pc-il OIjLm]^ 3jlpbLM(^l J3L^ t>*5 .4i*3i*ttj0 (3^ 

i^jJb <^^^Herceptin ^bu«)l 4^^ i3^^3aj jta^- 3^ UMj^I 

t>® iS tS ^ ^K *.;.* 3 3 O^Lj1I_u4iX) 3^ ^ A. A ^"i f^j£^ 

.L^l 3li=>J;|5 j5 

3^ «4^Uaji^I 4gcil<cajJ 4 ft, I <^l.'g.ll (3® 3Si jT^St 3^ i,J^-^3 

.4d^ 3'X*3 U5^ Sifcioto LffliS 3^ ^ Sjijj^l «43jLj^i^oJtl 6dA 

i3 31^1 U—S5 <4 0 * 1 ««t l 4^ j^ jl^1 t*ll liK Jjj )3l 3^5^ 

OljJilalb <^^ti£iLI Ob9^lj^__Mfyb OlsbjrtJI 3^g^l J^l^LS 
(3 33 ^*o^L 1 33io>i9'y) 3 ^ <4ko—(* u bS^ La 31 giaiib 3^j? .LbJu^ dut^liLo <^g^* g 
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uU3>juulJI uUogj 


jl ^ iu»lj^l 

^ - HER2 o«JI jtu*j,) lAjjJo hjiS 4*^1 4^' '-i^ 

jSo f l^jli - oUojw J*ij U- ^1 5 j 5 ^ 

c*Ato «3 Jj - hjij^ 4 '-^1 v 5 ^ J1 jy-^ 

dAi i.>*<iij 3 .L»La1 j—Zflil -aS iLu—" 6^ ■ 

^ ,2jLb jm}\ bbL> Js. (^yALOtiS jLs»-l •■\j^\ •Us^JI I.^ .bd»i« ^3lft^ 

^ lAJi-ur 4 HER2 cfipJI ob^;-— OiU d5s .a^ Oil^ 4^1 
■AS (^1 OitUip-ill o^ bJ*LJ UdSJ <IaaUI \»-sJaa Ijt^ o(a^j!^l d«j 
.a*JbJ1 OiWiI t) J4la3 ot <>» g5LJI ^1 .it^b. 03 ^ 

apuJb ^^bJI i>* 6i'^' 4 

a^'^3 .Blakeslee IjjjL— - «>-ffl3 4)5^3*^^ ^ 4 

j jjS yo >3 .Altman oU^l o-jb5J3 «Brody CXr-^3 <Grady 

oUsJI -^-jU jl Cy> i>>Aj «-Jall 6* ajL«JI 43 l^ ^ 093 

Jj JOft ioxauaJI J_i9 t>B <0 Jbajill *^>jo jJI ^bswaJI J— ^ 

Aj> 45Jb>- J <U-.I ij3 d93) SdoOtl Cibit^ll ou-bj 4-^ jO>a illio 

[cJj^] JLpJI West Wing (^^^1 ^Ia»JI JmLoa 

udls bjjS UJlA* .(MS id*zt,l tJLalil 411 I 0 I Jjp- LsIpus Ij—fV> 
jUdll J-,jl .ot-3i4» j oUsj-B j5_«.jd3l ^54 ^1 6- ajd«sJb3 

(>»3 o^J .Mendelsohn 0 3«d 'A A fl oyr Jl (i3j'S^^' 

^>» Uac- >3! L-JS .jjIAj i i>0 j LI idpo ^ 

. SjuJlp (jilliJI 

jlJ 35^ yLafl jQoc—i (il L-ix^oJI t>o 

.OU5lxtl t>0 isulj iojP- bsLos U 0lf7«'5 6Up/«JI lUpo» 5A* jS^il jUi^ 

(^jJI (5 JlLI i^Qrfaj OC-®—c5 ^>®i jl'^j-tl 

*• 

JiLi- (>«5 .^JotXI (jO (>0 dSbsS^j d_J 33^?^ jl 69 —3^>^ O^ 

j5ld3 3^ 6^ 6^. tl jA-" Ob>dP-3 ^5^>_^l eilydl OlSilft 

ilasJJI J Ol X «'>rl OUji 0®J-® £" ianAa jb!_»iL jijrv—bll 
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qijuuLfiJ U^'LaJI £10139 UijUiiAUj J>> 

cj^l cJS cdj .^1 C 0 IS 5 0 I 5 J tilliA (jl5 .5jrj—^^1 

CJl5 j^ 3 t^ —^ 

Jl 5 ^l (>> 5 -apo OU*^ (J^ <§ 3 ^ udka OljL—-Jl ^^3 

liAW ^>0 l5;pcC.jU3 il» :J 5 iJb ^>tl 4iUt Cije^ 2 — 

.«Li3^ Ol^AA jjp Uib ^;po» !«JjI^I 

c-u^l ^ JoJaII ^^IxlU ySjA dllib Ju>5J 
Ji isLoJJb^ il^j 6 *Ij 5 J—.oto CaJ ISj 4J>)I <^.^1 

(jL .yWSlI *i)bA Cfc-jlS' OAi cdJi 

Uljt^l O^OfcJI jJlj-a J^] tjA |JL>I 3 jiJj 03_44i;Jal ^ja J] ,^UI 

^^^1 AjlLjuf j-—oU^lsLo ^Ljjb Col^ I6|3 .^LaII 
ftl^l jl «jS^I cl^ Oli>ilsi)l jX- 5 I ^LaaIpJI jiilwiil 

•l^ 

^bJcko (3 Lpw? Uj Uu^U ftLtiP U3L3 cUJ^jO^ 3. Ac. ^ 

5US j£>^ jliJiJI a_JtLA Cuts jUaSjil 4d^) Jl lijifr ^ 

JaUJI ^ OLjjJj gJ^ C*j 15 cl^JU' Uiri^ \aXS'3 IpJI 03 ^jJLjt 

.tiJj-444j> 3^3 J-^3 

L-a,*,a^ djLtf ^ 5 ! c >^5 <LoLtf 5 ^ jx^l ^jSo ^ 

Jl «Jl^l ^3^1 gl—^ (j-o jS^ OS 3 (35 .IJui> 05 —So ol ^1 

«(JL^I |j^ (3 frUJWI ^»-<^l 5 jS] (Jjo <x^\^ 5^5 <4^L«oJ) ^ 155^1 J SLlaj! gA 
J5^^3 J—S^ 0 ^ 5 ^ jtflj^l >Xg-l « «i l l L^I Jg «ti) ( 5 JJI 5 

CjJj l^ii^ (I^JLiiSJI (^^iJI JS JhS««i 05 (A*blj CoU cC^qJI l£Ui 

(JP^^ ^i—olS dji£Liyti ^LS .L^li OolS^ Lois' ^3 ^ 

Ja Ja fl j4u Lojup 1(^1^ w 5Jua_ ut Lo>c (jt_-ucd Cjftlj> c(jLt>j^4jl 

pIjI (^ 51 a) 1 j Ia L^l JkO ^I 00^)5 6 jj 0 V^JL^bi_AU 

J>ol 

5 ^ J-O L->j^s^\ g3lJ^^Jl5 i -A^ k JI OiU_*JI JLwjI \1^...44*a ^SJS^ 05 jlS 
(J^5 ^i?" 5 ^ 5 ^Mb ^ L^ g Ihl 09 v,.(44hn jl 5 LoS (^Sb^-MiSLo 
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ULb>JULjJl ul^gj 


4) U - 4 *a* 1 pJI JS u$9 . 4 —jSLa^I 4 ^ 1*11 J 5 S^ 5 >? 

O^lfr Uja*5 ‘gLr" 0—0 

^ .l^l <das U J 5 Jb v,-**yt (jslj ■‘‘■^ i C" 

(ilj[» Itjul^ < j^-jJLil ^y> li I53I5 U JjApoJL ti* al C jliiL, 

.J-L3j% jM-to ^3 lijilc .«6>l3ltl ajlc.>JI 601^1 Jfi- o^Lowj 
jl Jjob b 5 liiSJ .iilaiifl giWI JS’ 4 SS 9 l 3 « Oil^ . t>« dJ JSj 

.Sjktlj kjtr> ^pUoJI o»o UJ* ^ 

j 5 ^ ^ i} 5 ^ lu 3 .^ 3 -JI 6* I-l« Ji 

^t 5 ^l ^y» liviAl—Aj jL_« 5 *A Ja _-<3 tlaiii 03 -^ 3 ^ -V •3-9'^ 

11 ^ 51 ! iJLaiJl a_^>ll OUU* jl5 OUjuU ^05)1 

bSLft^ jJuj JS .jaoII gh ■«) {Js' jt—tti U>UP [Apollo 11 ] 

,0)511*0 dJi JJ - *^^33 ^■■■“‘ ii * ^ 4 jj < 3 :j>U) J1 Ij-xt LsJ-p5 4 

Pollock d^J^j 03^^3 Rothko 5S05J djU j)^ <‘il>3i54* ^ 

l^« ...j ^) d5)5) Cjlt>'5J CulS^ .tioJioJI i^il) <3 Cy* 

g.UjdU i»5«m AkiiVl 4 S?^i 3 U Ulo Ja-aiJI 

.^^ 50)15 fIkJl c« ee-jb otV®' i <^3 - drW' 

. 0 ) 5 )^) 1 >» ^ 5 a «3^3J 6 ^ j f3—"J 

ijUi)l JSLjDI 0 )i Ojjiia)) 4_*4t*J^t J^li (33 .41^—idb )j 3 a—i 
Ol£^3Ut J>» Ob-J^ :>J^) Jto- Jj eL-O-aJ) li^J 3S033 J_J03 .g;>L_i>!^l 
5I (S^JLdbO JbLcl 4 —c 3 LUIp .ibl^l mJI 

(jUtLI Jaszi ijs- 


.[ftjjpdH Jj hSJ^^ Rothko Cha^I (») 



9 


tgLorl LPgiJI 
^LbjjuuJi ojULiJI 

■B ^ 


5J.U (^^1 .^1 (J5S0 La Ij^U 

it js luiAA 5Jt^ U til U 5 <1.4^ 

oi>^ 4J tj<* 1 4 ! ^ta—Ml t^^ C.iti>^ 

I'^l Xv« Cjjyo t^—iti dJL^I CjLJT til 
oyibJ d,iL> t^ j d*—^ - ».|l o 

tilbj^l ^j-*3 ^ Ip- Sj—aIp 

(pUiRlI ^i* tij—iSI C <_^3 - 

Q>^5 Hanahan tiL-AblA 
^tsJI t5 J-oL-i kJlJ^ t| cWeinberg 

.«tiU:»^%MJJ Sj *ffl.U OU _mJI^ (il^—lju 2000 

Ul qu-b?-b U^i^So tiU)^l ^ 6 _ 4 alJ 

Olu^t JJI 5 I ^ 

4^td OUa*Sjo3 

.4i ^^aw Jb^ t5 iJLiol ^4Jl>jSSl5 ^iJ^SliJtl j^l 
<w>J.PcJ tiU=^/^t uIj fr^SblLlI gJ^j> 

tJl ^ t5 Olj—fttitl ^ T^l** 

jL-AbUb ^ySJ ^i_^ .^5 g& 



i3—1*1® u^—u|» 

OfjLJI^b5 (OU^ixib 
jsA jSK LjjjJ .i_yasfcfct 
«49i 
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uLb>uJl 


C*— J1 i>iJI j\Ss% ijsSiUI gSLuJl ihSJI <iU3 a- Ua 

(Iaj^Is^ ^lidjwJI cLI^I (j1 jcuLo^ 

^ I <rflj 4 jj jli lil 

^\ oIjLJ^I JaLjcQ jli <(^ Ljbyi ojJ— aJI v—^ 6 ^ 

OUa^j OL Um ll Ua 5 .ftLfcu^l I ft***"* 

0I3 gAjjil (^> 1^1 O3JII J-JUlLI j^lijJI Ja^l JjI«S 3 1*23 ol 

8 dU Ju83 (^1 - telomeres oUo— maJI i^t - jJI Obla*)l 

2a1a^ jl .^1—*uAjilb 3 * 1 ^ 1 ) l^ jtA—ioj (^1 CjI^I < 5 ^ 

l^il OUJ i^l -angiogenesis jlJ^} 

.^LaiH 3iabn.LI 

jtfl «53*0-tl vl>l^i«JI» Jl33^ cljbJ3»X-d JiP jUjJI tjA tlAP ^1 
Jibu ‘Cell «iLlpJI» 3 -Jl^) ^jl 3 v^ bi ft S-iaIsJI 

ihAi*)l 33J5JI os-^ ^ J3-AJI 

^ft.iMSsU iuWI (JLc- ( 3 ^) ^^^dJLuJJl 0 J^ 5 )I 4^1^l iijeu wb ^^3 
(^ Ci.flji05 4^1 0j3^l ((done <lL—mJJI ^5-m>I 1 (^ 1 « « > cy ^ A)l3 

juSJI jLxaj^I J^ cjjlii w«)l ^^ 5 -oJiJI Jitf Jlp^ «d 3 AAXI OU—«JI» 35j3 
^ 3JIjlj 3hfl» i| - ctj—OA *^ 1 ?^ ( 3 ^^ C>L^ 3 ^I ^-Ifr 3 

iSjLo 3*1^ dJiS^ . 65^1 JuS—ill) diiSJl 

^ '“^ **3 - ^j i\Jla 3 j ^0 xm3^I Iju^ ~ t ^3 renegade cell 

3 3;^'Aw J| ob-A^bJ! jglh 3 ((^3^)1 JaJa^l IJuk J_b 3^ .^J5 J-jS—id 

ijbsjuJJ llAftS 

^bjJl d^l— uaJ 4 dJD Li.'giiii O^ Ohi£' »X I Ifl 

l^b^SLo - 1—^ 43^i-tl ftlj_^^1 3® ^ b l^xLI d 

OljLi^l t*liJ3 (dpJbw^ tioLulSI JS5 tdajijiti 

JA JL-RJ 5 .3SJlJ SiJL-Attl dpI^iJI 43 —® 3£-5APtt Lis^ 

iialSUI idbJI (^5—6^ bSLi Ji 03 ^ 6^ *6^1 

(♦) monoclonal theory. 
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<uiLb>juuJI qiJLiJI isLocI LP^^I 

jry^^ OljUt^l OljLuuo 321m".ll 4!i^A<u.l 

jSl 3 jJJ» JaI^ JakM dljLfr{ jlS^^b 

prognosis <4^3U 

ij5^jLo«il ^ >0^1 >^5 (LJ^Up Uip ol— 

w < 1 0 %)LiAo ^5^1 J54I9 < A I SjU ljlj| ....L^l> 

ji^diAAj Ol<^5 •«**^ 6j^XI oIjjuUI 

1^5)3^ ^ jiblA Cti5JI laIIq ^15 - jUs^1 

^kip3 <^L1^I 

(wUtfLj^ ^uaa A Ujo ^kJlP J^wTTi «i " chilli 

3^ tp^iuo 4^l2L^ Lo ^Lmi^Uj a 

JH^ ,^aII)I IjLib jIJuaJ JlJuO i^iO^I I^^I JkAAtl Jbl^ !( 3 l-Js>;vMli aLjj^ 
Ji’-b .OIJUAxI)! 31 a\S dJUJ^ Ol 2;i? k3i JarfI tUixil Jiitfli (Ji-^PlllI 
O^Litf33 Olj3^ 0^3^ ?'5^ ciJL^I <^^3)3^1 ^IS^I 

.(jox) ^jiP l^atoxL) JoaImj-LI 3**^ ^3ti"**^^3 (3^ 

b^l^l Ji^lju J3<X^ U ^^4^3 jt ^ < 53 * uiA J 1 b33uo LjlUiSI IS |3 

sotoii obiLa3iH 2 ^ cy^ ivis:^ ^1 J3i ^ Ja\s jsl-L) ajit^i 
jl5 c« 53 aaJLI oU>.i. ■ i iitJI» Sj3 'Sy^ J3J^3 

1^13 - 4 lk^l L^l^l )ijS CumJ (jI JxoJb 03A^uiSo aUixfl 

^ JkP-LoU 4AdkLui b^l^ b^l ^3100 
(jS^I ^Ualtl IdA jLd Jl 33 .^jJI jLJ (Jj J3.id3JI ^ o^3 40^44*3^11 ^5J>1^3 g^3Sj 
i5ill3 (Cancer microenvironment o^j^mI} 3j3jSU,I il^\ ^b \Jjstj iL4iJI 

Aa{^q) L^loStj 0^1^3 Olj^3A 

tjl 4^b3il OIjt^aiJI (3^ ^^y^JJkIJI tilljii^l tjlS ljudxj 33*^1 >3lj Ui3 

OLLoP (3 4JiAAltl - ^^^OljPJall J3L> jjo 5j3j^b liJ lpsj i) jLb jyu}\ (Jj tS^3-3 

^ 3 -a .4 jJWI DNA bi (3 C>IjL^ 3 -^ 3 iJI *^-<- 0 ^ SilpJ 3 ! (^LoJ 3 ! (OJl_ 0 - 

« 

c-UjJI J 3 L^ oJlm Lo ^3 .frbfe.i j^JI t3>' 4JL4tf^l ^3 ^LojII 

(^1 4jiJL^I OUoixlJI (5? O—® *^ 3 J 3 ^I ij J 

(|jbjjL^3 b^likll ^t—44*13) ^3 .0 JljJla)I ^\j£>\ ^amOa) ^ l^l "pr* 
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uLb>iJuJI uUa 9J 


gl 2 J^ Jii OUapJI o-a Ja^ ^ bit «U-i- 
5 Jju ^ «o^' L?^ .SJa^l 4^5ib Ji^l 3! iilpJI ^ 
yISii jA 4 j 1 5^ 1^ il-J f yill bl ^ 3 ^ 

.l^I>jS iJl 4JLS3 ^ 0^3 3 ^ (J-® i> ^ (iil^l 

dJub I4J (i>-^ 5 j 3 —»U—laJI J—fe 

NiU»A 41x^0 j^J^la> Oljyu^l JL^L U^ 4 * * )^;^1 Obi^lail 


OJUb) 4l)L-i*o 0^ -JC^ ^ 4^3 ■ 

4^1 ^1 UojJt oiA JU ;jlt4 *^UjJ <J^] 0^5^ ^ tags oUbUJI 
.^3:1^1 JSL-A 4 j 3-^ l^fcuJS 3] OliuJI 3 j>3 UjI jtt .(meAylation 
4 jtJI JjiUS Jt. aiUji lijjl > aSLiLJtoW asUlJI 5^5^1 

jlsUail i-fl <1> 4*li^l ^3—*«3 ^31034}) jl jjjt .SAjAXa 4J^ 

Olt5-ft^ .histones 0(3 5 1^4)1 «**h OLJ^jJt *>0 Ott^A^ 

^a^jA) 3^ ^■■Hitfl> 033^^^^ * * 3^ ^JJ^3 ci 

jAa> j a i* ceUi 03^^ ftbil ^3 .4 I aS ^L iwi5^1 * * * ^ ^ u-^3 

Ji ( 5^33 liA U^ ObLjOaSM 01 .> 5>1 L .j ^v>g; V ^3 OL-U^I 

3I «4*:u^3i (^,A_«*J c9blot> ilL-«» UoJI tiljQ Ol^ J 4i^3 J*3 

Ol oS^3 <iA»H 0^ I-epi] 4 ajL-JI Oflljil .epigenetic i^3^ 
Ltful dUif ^^3:1^ 4^1 tiUii l6iiA3 .«Jb» 3I 3I i«i^l» cp-i«3 

JiA3 .UjJI 5^1 3la3 oL-^ljJl 0^ iijs 3A3 -epigenome ^3-iii>3® 
.5 jJ 3}1 U^UJI Jl 4123 ^ 0^3 ^3;:^3^l <4-0*23 ^33^1 

OUajm | 3iaX> ^trftf.A 4335^ 3^3a^ ^ j5 0^^./^! O^ 5^ ^3 

Ml 

<(jliaJl fUajJ) 3I OUfcj^Jl) Ja2j - U 4j^ (5>S2J (^I ObljJaiAyi ol *4 Iha a 
i3 Ol jiy iSi 03^ 0^ 3 -u ^3211 oU^t S^->^ 3^ 

^jJl 3 - ip-ls Ot?" f 3 ^ 4 t 3 APco 0 ^ 

•AM # 

Sj3^ ^L-.*23^1 (3 iiliJ} !jO j 2 <io^la)l 4_Jlj| JiiaS .(531^1 ^1 jA^ 

JlS OLo^laJl 0^ 4jlalj Ol® 0-®3 

.(JLl2ll ^b_:*u23^1 ^W!> ixajuJaJI illpJl ij ^5jJ)3 <^lj3^ 41^1^1 0L-L^1 
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UUb>uUI oUiJI isLoxi LP9^I 

•Ua^l ^ TjSl hajP U 3 ^ <»L^ US^ 6 ^ j|rua 3 UjlI ^5 

^1 iiiA II MM II 

f*yi [jb^ ^pjpii Lo <4 -JL!LclJI ^aLoX- ^aIa^I *■ *|j||^ »?lt dJUb ci^ii iAwM 

Jji \)S ^^iifcii.... *rt n Ijl^ Ia *^3 

Jaai) U o^U 1^jl0CUJ iL^s epigenetics oL^^I ^ ^53 
cxhlt (juSx ^Js- jSJ -liJJl JJaxj (JLfr ij^\A l^! Cau Jl^ 4>t ^ (J^ 

iJ\j^3 .(reversible liL^^^) iiJUt& Olj^i^l 05^ ^ 


o^i c^aW) (3 to JS Jaa^ .j55a OL^^aK 4j.>P t5Jj| j^JJI 

- Olu^t J^ ^ ^»Sx«ill 4Jil!LLJt (^^aaIax 

dJS J 5 05^ jA dAliibo ^15}) oljlkit CAji>^ L^t Jl^3 

jt «UiAJI i>uu il 6^3 .i^l—kill OljAlnlt ^ L-mU 

Ja^ 05J19J Ljo C 3 ljl^>lai^lj JxaIU Ijlu jLJd^l 

.it^AI Oi^5Pdl 

b^li^l cyAoJ Jju^ dj!;^ >°^l o^ ^ 

b^tj^l ^Js' stem cells b^loJI ^iauI ^Iku ((^UJI 

- \jjjb^ ojJl^ ^ cil Iqi \ij^ oj Jl^I iillzi (^1 

JaI^^ Ja^ (yb 5 .OjjUaa i}\ff- |5 Jla3 4 a* ft) CaS^I (J 5 ^ m.Qa^ 

ts^ (ii o^ Ujos&s i pure potentiality ^Lafl^l 4 ^ 1 SU)U 

^1 4^JU^I LjblpJI J 5 PUJ ^ ^5 i^JXbQ A*l OLl^I c4pe-.^yi 
‘L?^ 6^^ li! 6^ 4 ^» AO PtlA L- 3 bL> 

3 >UaU iiu«AA*iii iyfcl jx Uiij f^U'A [) 5 .> i^ui 4^ju^i bMcJi 
4pc_4*oyi (jl jl^b 3 .lft3l^ hj$ 4jI^ (JI JjiflS 5 ! ^^-alA3 j^lJI bil^l JlJul—^alj 
tSUJs fi4j3^t ^ISImSII oJub ^jjQ Lma> 4oi4i««ll 

^Juixlil ^^1^1 4 ^i >3 ^3aa jX IaI^^I IJu^ ^ ^fj^yi (Jpsu ^Jlx 4 »iQ) 

yudJ L^ljxkill |^)jQ 4 aaiiLaH djlcl^xl! djo\iDj%M 4 aJL> ^1 (J3A3 

.SjuJu> ^b 3 t •XJ^ 
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UUb>iJuJI ulpgj 


^ ^ jl A"il5 ^ ^5^ Lo ^1 <(iUS (jx yjj 

« 

«^Jl 0 c£JI» 4^l0U L^ OjLd <4 »jh9L^ 

i^UsuJI^ <U—IprJI U^Jia^ *$teinnes$ 

^3^ (jl 4^Ju^l b^L^I ^44*3^ 

b^JLp>5 ^Up^I b^l^l JE^ J5L^ bbloJI ^ 

uijjl 0J3 cJJUiJI ^ oU ^ L-* Jl jSlS^I SjJ^I ^ Sr^l 

iL^bsXl ^3^1 •biol lJUb ulC" "4"* 

^ i^^JL^I o]^ <^11pjwJI 4^Ju^I b^li^l (Jp 

«<lyu^l ^^3)1 jl^l Jl (^^3^ ^AAJbyi UUI JaI 3 jJI dJift 
jjqSII Iju ^ 3^3 ^I Ij^^ C-LftAjj LftiS^ <6>x C'l3 4^t!^| oJLft tJ»-!L^ 
4^3^! JJ33 J-JLo (V^U93 ^J3)l ^j—>Sll b^^l ^*^3^ 

1^1 5iiL^uuLpc]l ^33^1 frblj ^ -ie.! ■^. * ^11Q *t A ^^^^13 (4j3aJJI 

IjlJ Jj ^3 5^IJs>j%uJI b^l^l (^b ^1 ,jA^ dJjS^ 53 m p" dl3^ 

JjK^ LiJiil CufijJU (^(3 (jJj^l JJ33 4j7—^1 J^) L-J^L^ 

0^5 ^3JLJI ii^jA l^il^ 1^^ CJJp 4xU.Ii> b^ l^l ^1 fOl^AkJI 

(^^3^ vJ^ J3«apcJJ b^l^l <1^1 fl_^34^ ^ 

L^j 5(jl3JajJI *Lflljill3 i 3£3^ 6^ btoj3Ju Cj\ _ mj <^33JI Jj^Iju ^Jl5 

^ Cuol^ ^ ^3 4^33 b^lp^ d32JI 4.^bJI b^lpJI dJLft oIjl-j 

(3 43I (Jl <^31—1^1 (3030 jrv_1 ^ .(JIJlJI ^S3aJJI IJub (J| _*0^3 1 ft*J3A 

1^3^ JjJi^ ^l3jJI b^lpJI ^3—^ <fJ3 ^) J^IJo 3^l^l ^ 

.I^J| (^1 iilJ33 4^Jii^l b^l^b ut (JPjLo^ ^*Jh^ b^l^l 

Cl>^R>tf <6ju^l 033.«3JI f^y-A^ 13,/b (JS' ^<*03 Jl (jjtiV 1 <** (JP^3M 33 

ftUJbdl (3050 • JL-P3I 4,; JiA) lS^lp3l gjip-UI (53 J C)Jlp-3 LoJLIP- ^L- 03^b 

1^1 J.4.flili— <«■ LI 4 j:>3a 4.duOj5L)l OJub (3b I 5?I7QiO 

JS^ 4.i«J| ' * Ld b>'^^3 >4.'*Jb^S^I 4 j^JoxJLI ^‘ ^t\f^ Ck^pcjO ~4 aaJ^S^I 6i^34^^c<a 

(Jlo oL-Aj (^13 - 4^331-^ ^Jas6 jlt^vJJ t^k^::—«J>I 33^:11 ol® cdLJh 
,jyS (Jl lpt«A>l3 JJ^ -^3l3«LsJI pUijyi3 44 <q> SL^I 
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wLbjjLuil oiiiJI t9U>i:i (jo^oJI 

cJLo>I^I (3^ HijSLut j^3?' (^34^^ c(^^liSLI 

.OlJuAxiil jdO JUjA 

^ jlbyuJI ^5^ {J^ Jjat^l ^Ualil JlaSlI jlSL^I 

^ ^^15 cjUojwJI vt>lpoSl ^lMoJU 

SjjJja 2^>il J>iai J^l j|r^l5J >^3^1 Jl&juI .^LjkJI ^ 

jl5 .^^aIJI jrvib JjiiJb (3 j1 C-J5 Ji^ ctlj^l (^^3 ‘l'J^J3ls 

43J3)I ^3!^ 63 ^^am ^»^3 jlkll ^3jf 63 ^^ qL ..iSJI »UiA)l 

^ ij^jLta dalaS uLaj Ju^ <1^ JS^ ^posters ^UpJ v 53^) 

t>2).UJbJ| InJl 16 o^ JtJl 3JJi!;3l ^ Jii ,2Jl^l3 .,^Uill >JtiJ) 

asj3 JiJT iu- j^St cljJb Cxl^S djL^ q|^oiir*ipy7LI 

- 4*111 ,Aiflj 0I34J3 OLiliaJLLI ^jojsi} OL.«uii> -0JuJLi> ^ 

<3 jSjA^ (dl^yi 1.6^ (^bj^ (^15^ '^4^ 4.>MuaJ> 

« 

^btljLflJI ^jjzJLa "* * 

<0^1 ^Ia^I OJJt J^IJlj^ 0it)l (>o 4LodO 4 a »h) U 5Jb3 

■4 jJS ^1 O^JLf 

(J^^ ^t.6—3 4.i„.fc<al^I;0 ol An\f^ dlLli^ CajIS^ iJi^__^ 

S^pIlC- (ifllA C-ulS 4jyvcj^ ^jJI ^j^lsiill 

:>jlp l^Il^ (fr L4I ja^LuaJ^ \j»\ua 4jL>L4aJI 3 IJu^ ^ 4rfML> 

(jcSt^Lo 4ptAMAJ ^^^pJLciuXo ■4^yQdJiXxll LuJLmmJL^I^ ... .*j\\ ^1 

L-^ijL^ 3b c-2jI^I jj— jlII^aS'Lq. 441 ^ ^ *^^3 

Ju^l OL^Ijv— ut[ JaJa9cl3 4d^AAJJ ^ O^a^UI ^ 3^ <(^l^t 
S^^L^ci OS^il ftl^l ^LuJt OlS*^ ^3 4ja[c>t}\ 

XI kSj^S (5^Ij^I ^‘g<Sj3 ■am^LmI OU<aAJl3 0^jwb&ll (3 bo 


dsti iSj^f 3 ^Jl^rl Jj^l O^J—stJI JJ *3^4^ 03 £jI u*j 

(Jjo JISaj^Is ijLl^^l qi—jLAl33t)l Jl^I (3 a Jl> ^ C*jIS .ic-L-wJI 

^IaaJI ujJl^I ^jbj_sjj ^^ 13 ) «C>Ll^I 3 ^^Ijj^l 3 <4£.lpt_^l» Sj^lpbo 

6j^[ffiA 4 jI^ jj— i£i£»J (^133^1 g) 33^ i3 bjjO^I i3jJI J3J II 
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UUb>juuJI ul^gj 


4jj( OtSL— mJI» 

Jbft«i^l i3^iiaJ) .4ijjSll jjt JS^I (Jit Ijjj^ jiluS’ 

•l^)t *545 5 ij 5 *J hsA^ OL^Ui j-aj OlS^ Cuts' vlua- 

(^Aflj j^jsti g;Ul__rtitl JjUa li ^lk|l jSaSj ^ . .AljlSJI ^jj - SjLLI 

^3 .SojJ^I 0 U 9 ;^I iyit J 3 _t»’ LUly ^JJ 3 I Merdc SSji, JJ 
{kla iuMj Oljl^ j\ 3 }}\ «|Jujj <Amgen ij[u»««f SSjJi d-iS 

otajJt (>0 >a£p t>o ^ JI5I9 .^5«jJI jJjj ^j3 jc ^***jtdkJL» 3)S^ 
MS.3 .<“>aj>.jJ| 4^35)11 jLJ33i JojU jU* jj^isS Js. C^-iS* 
J1 jIa*JI tSil «<JjJj«JI ojtjjuJI (i paditaxel Ji_«5LJSU jlic ^3 a !^> 
20.9 qu ^3lj3 5^53 J1 gifljJ) o®i4' ObLall 55 -cJI **®*5L»- JuJi^ 

•^ 9 i OWjU 300 3? t\j^ 22.53 

i«ib Ojk—m CijSi cjjJu^t Jajj^ (j.nail 01.n Jil»3 

lA 

^Folimisn liSg ^ (^ j||^^ LaJJit ]_jolt j-* c- 

4 JT dUA (^ SJT (J^ Jp* <0!^ 5 >^ U ciL-ttuS) j-o 

Hi 

<>* 4 L . „ .w (5 i^5SH JJ33 JI5 .I^Uj> 5*SU SilAo 

(J(ptl-«3^yi ObjP- a .bJ lp- (^1 4 jx 4>.*yi J} .^jJI J-^^J 

4^5^11 4J3J cendostatin angiostatin 

-J)!^ (5I (3 SUjJU^ ^5^^ 6^ u*^ -i)3jajJI 

4pri..nj| (^J—t (J (3*^ * I ^ 4 wiA.liia Oljub 

<Watson d u M ^ 4 i^j^ tj-f t3 _a 

^ ^ fj —® 4^3i?J1 

4jI ^Jt L^ J| i3L^ji ^ 340^1 4it _;jjt ■ .iiiwi 

ois^ to (ji <4 , w4i3L> cUl&o C^j Ja * 4ril ^ -UaAPO jS^Sl J_-«»)jil J] 

i ^3 JI3—fc o^juJ] uiloul JS\» 3_-A (jUSJs jOcto ij bjL_jso 

** ***** 

oSo ^ -«( 3 *ApCdJ y_jls 1^1 Jljj^ OS (jlla^ 05^ U-^ 3 LjLptli 

^lldl J . M^y tl jJJbo Jt^ (0JL^3 ( 5 lj 3 A IX^ 

^jl5l >S^I ut]» l^L ^USJs l^j JLi^j 
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QJLb>ijuJt q^j sIoj:\ uogitJI 


il oi jljtoJl ^5 JlJ ^6^ la jL j-jAtfsiJI j] JJ ^ 

gSlii jlS .JlpJI iliUi 

4^3V| jJy OUa^ <J1 oUti^l Ojl—it U5 (CijlijuJI 

5^ u*j Jo ^ ^51 aj - J^xtVl Jbj JlJ 

^IwJI <3! jr^ <Ci UaJ , U ijastj 313—^1 .oU^I 

4IJSJ! i w t l ^ ^|jioOL-4tfl \Sj^ 03^ ^ Jt-jol 

5t^ J^ta Jj 4 jli^ J Avastin qCL_«»U!jl jUjJ 
i^wi qjUT .ob>J3Jji i>. ^ifSii 01aAis;s. 

i5AjJJ ^3^3 .^Wl ^J^IjJI (Ji^lil^ «ftljLa^l^ dJL-xll 

^Ul^l ^ >4—i! Bo* JLJ03 -vS^Stl ^3>?Jt3 ^3^ ^*11 f 1^2)1 J 

(^IlL) 3 Jsl^l <al3jJl3 alJAJ) 5j1i} C*iJ? <3JLjilj3l 

oliojsJ ^3biS' 

(I^J^I 4.^11193)1 4—uJL^I tall ]JU3U 4 *.*^31 ^looJI 6J i^ OJ^ 

> 

Oli>3WI Jli« ^ jlSIj 5A3 cLevinson J3 ■ ^^fl.^,) JjT u*^ 

*^3 oImI 4jlbuLwi3}) OIjIm^I^ Si>bJ1» ^}^A (3^ «^jL^A-.tuXI 

«i^1j 4 j 3 il ^-)3'^ J—(j^ JyJtPiiJI 4 j>3 Jx- ^ > aLol^ill vS.>—<?■ 

lil*****^ Sjbj 0uAm t>*—J j 3^ J5_4*(JLiJ jl jSjJ . jra_«(l9yi J_JU 
J115 j ^Juj t: « il) jlfl^ Iajjjli ^Lu (j_iH <Genentech 

OL^ iiUitf (5! - HER2 ij|(u-oJ] 4Ai>5t1 (5 jlJJI OUUoj _ 0 4__SLl,t ^3 20 

i5*^) Jl 4 jumjJIj3 .^ajJU SjXodLI 0!!^4Qi4<<li ^3 a dloj^ 

ij3^) i3 4 aIJios1«#1 JlX 5 .Sljl 5 Up" iJl 4gA,i 43Lol 

4i^l*il j 3—Sljfu LaJu£'5 .039 jlteJI Oijruts 0^3 (jbj_Jtl (Jjq 
^UojwaI) ^^3^ 49 ftLwwil (jA 4 j 111 (3 85 (jl 4^3 4^lA3ti»l 

.4£3,iJ ^1 0)31^^ D (3(301 S3-*«OI (3 4SLt) (3 67 ^44uJ ijjlflA (Ol3lttt g)jl 45 u 
4£'3Ai^| 3 ^L—Wilt! 4 *9 ? « *) 3 I (3^^ Lt*^ 4ji^jja |3 4jjjstl)l O993I 493 

Jl U.jUt J3^3) ^jbUI Cu_ 93J) JJiS dUiiLw^ 4S^ ;35l^ JI1JIJ3) hJjbL^\ 
JiUI ,3^01 ij\]ajiMj Ol^jAl (31 ® <4j 4!JI ^bUJI jUi>I jL«43) ^3 /^^^(i3l3^^1 
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UlbjjujJt uUx>9J 


- HER2 ^5* d^b3^ 6^ Hjxm 
.SJjJ^I jL^yi) Ol^j-0 4^ ^ (jl^ 

^£ILL6 < JL_^ t^l (jL_P5 

Lw^.iir) v f iil l f (^1 4 aJ—mJI biUJI 1—.^I t^4«» „ ,.,<*ijr^l (jl j__SLoJtl 

UIaII uUSi La^ ]jk^ dbjt ol US <HER2 

jUu^U djL Li „ .. ^ 3 jJI <Gleevec liUi^ jU* 
cftl^jJI Ijj^ ^ Ui^ 7 , iiil JLlfr .^bJUsdl 4 jjJ i4dJL^l_*MAI Oli>^UJI JLpca <3 
« t>A^I f JJI o^l^l O^WI 4>o ii>'LJI J ^3SUJL1 

.bOM J3^1a)l jltjsJI jU —«** ^ (Ji>l Jl ^iLiJiJI J^Us 4;SJ 
6^ fbiVi CuS Jl l9J —43 (^1 j_o ^ jSL-iua L^l iiJLlA^ 

(^Ltl jU?JI OljjJto (i>?j uiPtU 5^Lcll 0 UI 9 jJI (JjjJa 

4 * oalpbL. ■tuJ - (»jJI i5>?w» J cytokines ..J l 

(3^3 < JiaJI ^Js’ Uous jjjti U^jkxj iSj^s i-i^liit 

jl^l jLo J OLj>^I cla> j}q^ .<U.4aj> Ui£^ ibu ^5^ 

cOJ.A)l ^.-copcImU Jllib^ c^Ia^I £U9 U UaAJ ol j^jo (^LlLI 

iilpo**.! J^ft l -wl ^ (ya^ djl^b 4 , . » fcA 3 ^k_«*pj| (jU Ojjtlll (J i^^iOuS 

.^jlS ^Lla 

4I. kU:i J i^l^l Opt4^ *U^lj Ojl^l jSLf u (jUb Jp j .VA (^3 

Sj-^l al o * UU^I 6^" Jl Sjil ColS 

3 A 5 (Varmus (j«* 5 ajIs u— 4^<aJLtl J| jxj^ ilapJJI ^iLJb .dj 4 -^IpJI 

•• • 

<jyT *^ 5 A J 5 ^AJ> t^| g 44 .JILjmJJ 1^^511 JL^aII jJJU 
OLitfLiJI ^^ya oU^^AJPtA twM4f JS^ O^ 

.PowerPoint CJj^jj^UI >^l 5 cIaI^II a ^, 

<4 « <.A J ^1 f^ya ^^_Jb J^4^| CI 4 — 3 IS 

(3 jll—«JI ftlj3 gjLoJI J^^l 4 a fto U^ ‘ Jj^ 5^ 54 jj W.OI 

t3^3^ 4JUj>^I oy^ai) CJLoI^ :6 Jl-^I jLp^Vb ^^5AJU Iju ,«j^] js^L^» 
(♦) chronic myeloid leukemia. 
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qJLbjJUuJI qiliJI sLoci uogail 

6JJt C^\S (JI0JI 3iriiih)5 .^U- Jtfc LoIa l^U^I 01^5^15 

US .ufliodl gSliJI jLJLaii .jlSL-JI gl-AsJ gJUJI JjJbu Jlsu ijjyi 

« 

4j5l^JLJ jlAiijI iji XJI5A 0--0 i^5i4 jl j~Sh 

13 S5ji cJi^ 5A3 -^jU^-l g>l—uJI 

OiUptU aJl-rJI oJs jUbj^JI jIjIa jbLflool 

yU (jSp- Ijil3 ^ Jj^aiJI ol® C^S^JI c^5 

Jj iL—J ^13 ai—*.1 i^l>a 

,«^:^l ^JS> jdjl i) 

liiop-l ^Jt«:L-u*j (^1 aijUl (jd5^l 6Jufc 5jjfcLJ£wa aUSI 

OjLIp-Ij jltywJI ^3 j* lyOfcifli) 4 jI OJi ^3 <3j^^paJI 4 jWft 4 <ill C»lu_-«A«2il 

OLa^-o^ 4jiihll j ff * A » Cx)IS^ .Jx^A-JI L-Ja)l JAb 

jLojM iitflpJI jjjjill .5^3) 

Aji i ^1 S?^* dJ^s telethons 4 j jUJLJI OUjoJI O^Up- jjp 

(3 JS' 4.0, *>.1 i3^l> xi3«l) $] C>5—11 

.jLbj^l J^lij (3^1 ^ 5PO 4jf53 iAPco lilllA jl Jjxl—u» 

^\ ci^iSU gijvJI Jl Oljil^jJI ^Loj ^ 

jlbjuJI ioJiilll J-p-ytl —uaJ cJ^Lill ^ 

isLo^ f kS ^ y <4^Ut— 4JLa^I ipJljcaJLI 4^WI j \^Sll OS^ j-o 
jflipci:L-«» Jj^3 Jif J—) <i5b>LI j-oii J| j4—il 5^**— 

Jjfc^ (3 ^^l 1^ -Q* Sjr^l O^Jjdb ols^Jl Oblosw 

(Jit- o^pJI j«*pkS UjL (jrJ5l3 i^bJI ^^95!^ 

> J^J L* Caap-^ 493 <4^^s.LI i3 4jo|jLpeA—*»i^ (Jl^l (Jjl^ jJ9 
Ojr^^ UA^IjJj ol .Sjl—!^l (3 Cj=L>Ptlil Oi^y' t>® Ji— 

4A*APtU 1 ft-fljyp i Ca-jIS' (^1 ^Blackburn 

^^1 (3 3ua\^ jlJI^I 3.^i (3 alpj) ^Iajj^II) jlJI^I jLbijI Sjvs JJ 5 :Baby boomer (#) 

.[(^JUI] .(1965-1946 <4Jli)) aUbJI 
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UtbjjuuJI uU^gj 


t« 5 U>y 1^.023 o^Ipu Ojli (^l5 .AACR jl-KrJI 
O«loill o^J 3 tiut CuU .jljj^^JLlJI d^jiaJI OU-j—^ill Js- 

JI5I95 .Telome Health ijpwaJI 

Vjl^ a* lfe» *-fl—tiJi ^>?o 4*«yj Ijuj ^JLfl3 goj_p JS jU 

.J»j»Sj| \j^ ^ ftLlM^I (,,)adu <i)tLft ijlS <1 j1 ^ .^LaII 

.lft 3^!>5 i>jJJ iatU- jl^^l \ 1 a ^^opoII 

<Sj^ O3—jd (OIjL—mJI ^jjIaIiJI oI >^^Ij 

tLflilJb diolfltJI d_Jj5 4 ^ 1*11 ijJtSlstJI i5iJl i5PO JS' < h>j,^l" 

OJii 1^1 J^ OlSjiouil ^jL^j OjSi U 5 -^^3 

Sj^aSU 4^ bis i^sjs Ife® u®>itl 0-® olS* 

4^ jlbjMJI ol^itp (^15 (5 Mtl J^ljtj (5>»o 

^ 4}1 4d^b dJi jIjI Lo IjjSS5 Jj c^pcAj (^lUl 05j^T 

4 j jJ ^Loil ojL^ j^l t3| ^xAwX^l JI53 c 4 JLc o^PtjiaAj U ^ <* 3^ 
cji^l Js- Lttb 4—«4 uxp- Jl^t Jas dj] 

tj] jji^ill \X^ Up- Jjj] UU 

4 fljpUA Jjy Jls aS3 < 5*^1 ^5-JWI 4 iJUp ^3-o Ijlp-I^ Jl-ju 

oL^lj C>L-4tf3jj^| (Jx. 54 »jIjJI U^lpo 5 il Bishop JSL-jU j-^a 

^Ul j5_^Qyi 4 p-I}[^ Iu*.v— 4 tf |ja 433 ^J3JI 

plAfiJI (jS-f ISLi 1^^133 (^1 dllrtVl |jfiistu3 jaJLJb 

^' 3 —if oLpLcloI jaju3 < 4 .^l o ^[ (jlbjwi -OL^U^pMjt (josj J-^ 

L03U& ^^1 joaJI (J3SJ qp- (J cIaJ£>'3 4 ^Lp.^| 4 ^lsdtl 4Ja4*ff3J - 4j3LaAJL)! 
Ja^ ftLjjJI jpUs—iSfl J»PO 4p-3J3^) OU^I U I^Ljxi 
Jio 4 -j—«S^ U®!>*b j3jLai,t 3J4J !iU ?^]>IJ 9 j-^b ibpJU 

.Huntington's U 3 , :^:7 , : . fe ^^^^3 .[Parkinson's 034u:iSjL> j^yj] o^UjJ) JJLUl 
^J^A 4 4>Lp^ Js! (j^JI i,>«—S^l iojyLo5 cAlzheimer's j^bjsjJI jpj—*3 

l^ip d*p- ^)ja 4 jIxU 5 jip-*S 633^0^ —«pj| 4 i?c_«Ajf lilt 

IjjI ^jo_miI f j^ap- .(^Uu— m\ JMi^ 3 ?Jli^J^ 4 Jb 4 jLp^I 
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t§to£f ^ 009^1 

4 JiJ .Jjiilb ^Ji«> ^JJIi) 

4 aa^ 4 —<rt*U C.>>ilLi»grfS' I »4 *ft > 

^ JdiOAlft 4 mj ^5 6 jf|U-lLt 4 U 0 (i)t ^wuu^t 4 fl*iMi « J *Q* '***^^ 0 ^ 

sequencing 4* <oLiai)( ^tjtfu.-itfb 5 . 3 J 55 *»*ll 

Jt^ llSLodA jis U-a Ji^ JjSl (<LjlJ9;MJt b^i^l OLfl^l^ 

c2a«a^( b^lpJI OU5 :l^ ibjl&s J^ i3a3 .oI^Lu^ 

.£t^ ^ 1 ^ 5 ! * 5 —(J 1 Ot^Alatt SjJI 5uj131a 5j5*ui oSji 

^Ia 90 j^I o)^ 3 wU All 12955 &j|;|^ ^kuJI C a — 

J1 ijpjt Ji5«*J 1*5^ 5! iild ou^ iz—rt jj &iU- 
(Jjj^ ^JLfr ^ 5 * (jlsJl^ Iim 1 > 

4>t J] otpqf .4 UapJI C)lj(bxlll jmo ^^^ 5 X 11 (Jl^t 

OILo J> C>\j^ O5S3 o^ jAlPttf (jj^ tt>lls»jftJl ^l5>l (JO*) (J1 4 «*u)b 
JaOPU (5>> li Ott?" 25 5^^ ^ ^>a5 /^^^ 4 * 1 a*JI J 

l^pu.^ 42 >ji 3 j bbj\j^ ^^ 1 ' " 4 JUip«ift OluJ^ (Jd^t 550 

^ oltaill iA^ ^>I( cC>la 95 lK umJ I&955 hy^ 

)J-s 9 5^ ^ - «4—fliSotLI (jolj^t fjA JSLa Jj AihjA 
tjj\s n>l^l 0-0 iiit'^l Olj^ Ojl^b O^^j^Jl oP J 5 J— 

j;9 lOUliiJt oJuk ^ 5 ^ 3 ^ ^ «U ^5^ ^33 4«^53 L^io J 5 tiUi^ 

0-8 ^jkiA ^53 jsy OJo^t (^bo^ Cj ''^33 J*l«> 6^ o—S aIj 

>*5 jjS 5*5 .4aWpJ ^&u 8 -i£Ltl jr^bJb JS ^3^ ^[^5 <oti^o«JI 

J-sJ^ U-0 


Ot0*’L—«uXI frlpot ^bAJ>- ^ bjpiuX>l5 (bjija ( 4 ^tAJt 

j9_^ OlSjiaLtl j-0-0 J55 C>l j-i^L-plLI OLftB fjM Cl — >15 .Ot^ — 

ttUfli Cijt 5 .ob-b^5-^5* 1J5—»- jS_ 5 l C>L-9b^53 

l^ul (Jijsj J laA^\ id^ O^ c^' i-flJobJl (^^-*3 ' polarization 

Cfcfcpo ^J.^^JL> Jl>Jl 9 c 1 > 4 jjt^bll biblpcil ^t-a—uiJ O^ 

C(^^*IflJI . 4 « 4 ji> filffoyi Jj l^^ ii A* > (,^^13 eCA^fjWi 5 (jX^\ 
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uLb>jUjJi ul^9j 

jt ^ <vjlJaSl-«t^ jl iJ^I fjs- v-Aflo 

L-odifr ^jlJa&L- 4 *itl ii^l .gr^lkZa CC—J1 

u 5 jj CJlS 5J U 5 (frlj^JI J| f La^l J 1 ij£. J^loo (^1 iL_LjJ=JL 

4 dLLo£ ^uS-LI <l^jj^l ^l^jJI (jOJU »UiaJI lA«!^I Jl^ . 1 ^ L^l3- Ul^ 

L9>MiJ jl (^1 ffU^I OJUi JkXJ i^ltjwuJI iJoJI (J3 .L i lUfl? ..,^ 1 

JaI^rJI j^] I4J 3I ^LpJI jbl^t JL >1 dJi jl 5 j| La^ .al^JI 5 c>L> 
( 5 j^l 2 iji 05i..ii*p'UI olS^ cjl^, 4 44 II ljub J—aliJI «Ljjt 4^3 

O5II 4J.AP Jlf O3AI jjjo cJjdsJI j 5 _-ii 5 Uj 

i^lxtl (Jaa 3 l» ^ <jIJ 9 j^m 1 I d, ^ 4 n \^1 Sjj ftU OIq, < 4 «,II 1^5—lotll 

dliA ^ .S^aJb ^jdl C)3il J-^ 5 ib] (JjjJs 5»ib 4 _JLa^I 
((4^|jJI 4;^l J 5 b ua^) autophagy JIJlJ) L^l 

Jifl - 5A3 <necroptosis g-jojjJLI 4*1 pJI o__^) entosis 

RIPs 3 O3AI OiLAX—*uiA ( j Ai II wu oUj3^ (53^1*^" ^3—11 

j3-^ ijs ■(«oM<a 4 mU ^ 41 ^ 1 . 0 x 41 oL- w 53 jJI» jLoi^I ^3 ) 
41 m» dUft 4 p«dlSLo J l^l>Xpu«.^il Ltful cJJb JjJjij 

4 -^ l 4 <a *, o J » iS^j? J3-'^ipJI 1^ (j^ Slj-al CulS U 5 ««(33ipJI 03—Ll 

CjIsUHI ^3-0 dliA jl 5 4J3PJI :2009 i53JWI 03AI» 

.oLbjwJI ij 

l^j^US—uil dx^ b^i^l 0 ^ J^ji ^3 J3^^_i>T 05SJLP5I0 j^SJ 5 

Sj^lfc (3 ^6^ dl^4 .m" 3 ^anaerobic J| aerobic ^ 

SftliS' J§!J 1 iAjJUl jL_^ .Warburg effect jrob 

4 Alaxl 4 l ^ 5 L^I Ji^ ^Js' ftlfiJI i^Js' j| iilJaJI ^1 jlp6I_«»I iJ 

03^ LoJxa J^ptdl Ijjit L^l ^ 5^3 b^UJI ^3^ *(^>3^1 (JU^I 3 ju?e_*u 5 UJ 

^xIac- (jl dJS oL—Mil 03^ wid3 .^1x4) _tttSyi (3-® dl—iA 

^lXot> ^^\ '^13-tl (>® (joLaXob L^ _uu iijjiJLI 4 - iNlfl" ».^1| 

(3^-ff (^1 OjJaJI OldllA CoU (^3 SjbJk^ *^bJ l^j 
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(uJLb>uuJI ojJLiii tsUrl u\0 

dJb^ffU 3I (J^ jj^Jklll (Jjo jiiIa**) iJ^ 4 ^ll 9 j%tJI L^bLxU ( 

a.iAoH j ftliipc^ macrophages ^ i2jo\^\ I^UIopCUii^ 

6-® <3 L-i*s^ olji^bll 6>-^ 

c 4 JLa—mJI^ * 03 j^ Juidl^l 

^LtcLmi^I (JiXA) <L^fcLLi OJjiXI oj 1^3*^ <^j^<mJI aljJI^ 

JaAj Jl^I 5 I (Helicobacter pylori ^liil 

Cm««II jIjlLo Lq 0^ (Aa^I o 1^ !Z )I 

aii^ai 4 * 51^1 ^IjjJt ^LiaJI ^>?o Jl3i^ 5 i)ibtll oIa jih\ jloia U5 

^^^^OUj^j;|UmJI OUij^ ijl U fl* ^ ^lolS^ 3 ■m.li>’ J^5 ^ 

^ 13 j Ijjd dJoS' «^L^I <uUfr (| 3 (Sirtuins 

.jik^i ^bibj 

-OliAi> ^1 oJmij CjI .i 3^^ 4 La (^3 

>4110131^ 4 1 , .^*ij£^ A,,m,Mi^j^ 1^ - 4 x 1 ^ ^1 4 ^ 1 ^ ^3^ 3^ 3 x 1^1 fj,.,„ A iko 
^1 ii^jiAij (jl L^l 4 j 3 %^JI 4 pc_M 4 jyi ^ ObdU^I ^1 Oj^a J 3 ^ 

J3S0 jl Jlj y q\S L-ffj .liil_«*i^l JXo «3 (^1 ^^^Olj3jX^I ij isulAll OL-i^l 

jr\it^3 (bjCk^AJL) 4 A.iuJliIxH 3 4 aauia^I bt!)3h^^ !Loodl3 dJi^ 

* 4 

^ opL-uj 3 .j.,a.o^II SLlaJI ^ bjrOi^l jj —33 - symbiotic L—<iob *3 Ij3i 
4 JL^I d<Ju^3JI C)L- 93 li^l 6Ju^ 0631^3X1 OLlj^I (Jb—flJij 3 ^loc- 
,dj j>uuJI Ly^ll I4S ^1 03,^^^ obLoi^l 

ojs (passengers olSj IajLi^L bj^sSJI J j—L gI t>a J^s 

^jb aJuj^jiL) djL)! ,^S^l3 (^1 ^1 cJ~*^ 4 .umJLj Libbl^ Ji^t 

^3AJ3,>^-‘-^t 3^ -*11^ (JS (ji 7 iII i^LoLiTcJJ i^wX—gJI (jt 

Sbjts .Juj>l3 (J1 100 3,1.»«:) hj^\ LCiU^ j—& Jl.^ ^microbiome 

«> a 

.Oj^l 3J3I0JI (J^I3S£JI eJub Ol—£131^ 31 uilutl ^3^3j^aaJJ 

0^1 .3Jall^l 3 j 3JI^I OljL^^b3 <OLo3l5ttb i^bcLo ij^y^ oi 

.dsLiu^Xuit iwiAJ y>\ 

j^l eUJbdl oJLpuj U 5 - ^3^3jS^l3 <epigenome (‘3iir>3^b ‘(‘3^' 
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UUojjLuJI utiDgJ 


ii^\ ^ Uj5^ oSU OluSijJJ Jxil^l 5*3) proteome 
.(^I5i5»l1 cftliiXA 4>® RNA{4] Oll)>> J^) transcriptome 
tregulome ^5}5i^l5 d^’idoine ^5 Jl-.*^ 3 <metab<dome ^5_J5 j 12^I dL-iA5 
<enr^ome -degradome »*allcloine 

coperome f3jt355iH5 dntcractome f3:5l>i}})3 <iiiflammasomc ^5--rfU^)(l5 
<[exposome ^5-5x-«^jH] jb^*s)) g;5Ai?«^ .«pseudo^nome ^51^15 
j4l5K)1 behavioromc US ^ 

bibliome ^5*4^15 .jUsUiildj jj«3 uS SUpJI JaAb 

JiA:S5 2^ 0^--^ ^ U J13g rt3:U 4*:^l 5^ 

1 CH ^3ljJU jlwljb IJua i5jd«jJ) (jo-afell 41*J 

.rdevantome (^^3 ridiculome 

dJjii^ BjSs JaIsU 01^>aW jjp 3I #Ld1 

JlaJ . 4 J 3 WI L>3J3*^ Lju^i (| oe«—*JI ^ jJ«3 U jlOAfl || OjSs 

J3j— 03 ^^^ 03 —«Ja )3 ^^kui—«tl CijS^ 

5>aj iSUi iJU 4 ^ 3 !?' dJiS 3 <4.^JwbJt (j 2 —rfljd 

aipu» *1 pi3^1 as^ jb auui Ijil ut3 <^4^ 4 sUjAi 

05iatll3 Judson j3-i*»i^ diibjd o*'b5* 4. ,« ; 7S H3 

45133^1 ^ ^ :i3l^ O^UJI f3J)» 

Cy* CjLakSjo ^^1 J 5L^1 J—lo 4^3 5*^—fi 

^jjo 01^33 t>o 4^5LiaA OlbpJl <4*® 

4b> (JS dku 1^13 <T 3 <A3 cC3 *G ;4_j 33;J) giUo-SH i> JaSa (J3^ i»jojt 
0^^13-5^13 OUlaAl i>« i>U5^) aOA ( 5 ^ dif>- *4^3J 1ojj3 4^*^ 
0 U 3 —«» 3 u^l J1 ^ i >3 .messenger RNA LJ>JI J1 o-a 

.Ob-iJ 3 jvli 2 ' ililA^isdai ^wiixX.« 4 fc.* <ij 3 l^Jl (.y-dl .rifeosomes 
transfer RNAs JSUI l4il Otbjif JarS ^3-9 

.[^jOI] JO^O «tjj» (#) 

{#♦) Tlie Double Hebx. 

(#♦#) IIk F,f ^th Day of Creation: Maicers of the Rewt^utirai in Biolc^. 
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aiJLk)jjLuJI uiiJI (gUri ipg^i 


aJS^ i.fl J * a 

«:^M£a 3 4 «ja 120 «||) 6JL^^ \»j)jL.^^t t^l '^^AmPka 


OU^5j^ 'OJjb Ja .Al^ .CiluS^jJI VtPy (4x^3 JLJi^ 

,^iM Jii .i—iLu ^y^iJ) Jap JIp opL-^J OU>j^I 

central ^aLmIU Crick 4^ i^UpI U 4^ ib^kAU 


•qi^ijJI J 1 lyi J 1 liJJI 4>» :d<^ma 

UjJI 4 SJli JS* (^Jis itMiUi& OJi Ia 4 j 1 p^ OIJ—aAxXII ^1 tlii n *) 


1a^ <JstiJJ bjJb JLitf^) l 3 pl OLil^xll j^uu ^JloClmaj 3 ] < 4 a 1 P 5 jJI 

f^k^PvXO (J^Iaa 5 Ljbji^ Jaju 


44 SbLJ«lib Oy!i}t OJua JS JJp 4^3 M JaJ>U Ajr^3 

iUlS^ aJbuJbJ) 4 j^i t 4 *aA> 4JIS jA^I . > iSj^ 

Jj id^AdLwhA C.I»III| 4 «I*) cjli^l JaAm—«¥ 4^34^39 

U 1^11 JJ 4^jj3}| SitpJ «ll)} (^3 •43ll9^ O l jo XjcA 

tJ)jtp-l 6Jjb CJtS .(uitrons oLi3>jJJ) 3I) 4>3i*JI uJa-_i3 jIjpo ^>A Jl^ 
4a. ■■■44^ jl 3 Juj *6 ^3iia»fl 0(0 |>o 43t ^13}) i^3 .Cl^ropy y3jfti}M3 J3laAU 
JunkB^^^I UjJt l 3 >ju ^aA^ OjLo ^yb3 cll^ ^Jlm ^jtvsa? 
joipyi 45 j^5 4 iky a OfcptAAol OIa^ :43 {Ja JaaI^ i,y^3 ~ 

pseudf^enes SaSI^H oU-^I 61a o^ .o[i^L-«Jl (5^ 


4A-ia)3 ^*u3 iSy^ IaJLIp iSj^ Caj«^ (OLti3jjAH (3i->^ O^ 

glAo v^—«# tsi V^ O-^ ^ 3 —tJ^ t>—®' 


,J,Ai> wl«j ‘Jthi^ U3^ L>^ 41 a.p- sSyr^ <^UapJl \dJS jai»lU 

Jk 33 Ji&A iLjotp"3 IIaLp ^b-Ja*A o? 4 j 3 aLiaJ 1 ^3—o 

jjaJI 6JaJLj> Lol^1 JuStllb ,.Ma J3lall) c4jLi0l3l^l 4 ase^ 3JI dJlss! 

JOJu^ g3j 63^3 03^^*^ pWJUJ) Ijl> (OiwASi—uxlJI J5I3I (J3 X^jla jalpsljl iSj^ 


Citljj^l 6 JlA (3|9 <JL*»^1 j^b a lj IaJlaP3 ,56j^1 IjJJJ 4j»iuJ 45*i3l3 i>® 

iblL) JLAd c 4 aj 7 c^ jX-*^ « . «* *3 *^^£3^^^^ i^lA3JjiH * 1 « « * ^3^ 4 x 1 ^ 

;tj 5 jb liLo OtoJiaAaXI oIa Jaa gflJu 1^3)3^! ^^^Ira tj) 
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UUbjjuuJI uUogj 


db33 0^ ^ (JLal (jb (^3 .(microRNAs 

^ ^ #L_^bJasA Jiuo3 .dall^l OLjLJ^jJI ^ 

g^uo 6j3i JIaIj Ij 3 ,>^ L-b 6^ .jlbjuJI b3^ 15 ^ 5-3 

«i 

IJUb b^ ^IsJD ^UaS* d^JLpJt 0^1)1 l<b [9 (^1 

^3j^l IjjJI b^ b^ j^ld ^5^3 *^5 .jjIS^I {J^ IJj^ ^0K-JLuui 

jl 3 oJu^ b-^ Iji^b 0 ^ ( 3 i oLjljIS^ J| 

«l 

ij\S .3^1 „, «M,U jIj^I b^ oJloslo (JI Oli^ ijs- 

^ 14*3 13 ] (OjLa jr^ OOtj^l UjJI Ol>A]a)l b^ Jl-Si»JLI b—^ 

.iiSL^I b^ Lj^ b^ b^^l b^ ojl^J obla^al 

b3^ .l 3 >il b^ l^i-JulSI cUAfftJI «UJixJI iJakj U— 

0 j 3 m 4 ^ ^laS itaAkApcJ b^^l 4 ^jia 3 Lf 4 mI OUjjj^I dJift jm) 

4 jI 3JLU (jaxJI b^ -^5^1 Ol«J^ dll&ll ^^3^1 J*w Avll b^ ^alffclo 

J^jat,! Ibil3 (LincRNA ^3SUI piLL)! jl^^l UjJI d)Ui^ .Ia t^yii ?’3J 
4^)3 cPiwi (33 (j^ JO JfrUitl \jj\ (5jJl3 *piRNA UjrJb <siRNA j^i-aJI 

b^ b^ 3^3 cP j^oIaIL) jo^PtXI v-fl^gAJI 2 u*a^\ gru^ IjLal^l Laj3JL> 
»l3^l Ijj 3 ^ist R^A c-uujj illLlj^ .^LA^piM g-l-fr -ml b^^cj OLuj^l ^iUb 

\jjb djo^ll bl^ ‘l^U— m] jiLoA b^ gJaill (jaAJ3 .Hotair RNA b*^L-«JI 

(^31^1 pLa^I ^oJalJ (3 <5^3—^ O^ L^I OJu^ b1 

^UJaJI b^ ^Jl£' lilLijb *140)3^ 13 ] L 3 lpJJ jaL> 3,^ (j js l^l 

jl 3 j| d, 4 ,A.ft > l ^j^p^icu \SyT ^ b 3 ^^^i b^'^b ‘bi^y^ b^ ®b^ 

J 3 L> b ^3 *^ 33 ^ b3>-‘^^ \Sji ^4^ ^J3^ 5 jaJipJI Lj^l 

(5JJI3 c^jUjL^ 4 AAli> &UI^ 4 aI,. „.«i.U» b^ b^l 

OLl^I b| Olu^l oJaIj ^^^^ 4 laUu 3 jjJLj> 4 j_b^ < 3 < 333 b 3 l (3 vliJml) b^ 
(3 Lopca b^ 1^3 4)-^) &^3^^ b^ ^ 3 ^ b3^^ 4 .^ 1 ^! 

^ ^Q) ijl ,irf» J^.O^ Lb<.XA£'3 •djjQ ^ (ils ^T**^*^ ^^3^ ^1 JL) Sis <4j|jl 

b^ *- 5 >^ b^ b^ 4J3J3JI JJI3JJI lap- 

4jUI (3 99 3 ! - Oli^l (^3 b3'3 b® .■«*>■»^ t^l ooijpJI dliA 

•• ♦• ♦* 
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qiJLb jjuuJI QiliiJI (gLori LPgfiJI 


L^j* 5 ^ (jl ” ^ 4 ^ 

« 

j1 ^0^1 LoJiiP (Lj> 5J>«J3^0 '^L-^5^1 ubup- U OjS^ili ^aSj c^L^tpiLlI 
^>11 <*iUi .ioimi iSLtxll^ 3 ft l h il Oi^L^I ^j-o 65^1 ^Ja*A 
■OJLoLmO jLx^yi 3 j^ 1^ CJJg J^ (dJbJu^l Obj lo*H —a 

3 a«uI^I OLfcAill CuaJiS <J^ j-0 Cjj\S U5 dJaj^3 kA*3 ^ l^il 

* 

JS^ .OUljPO^I gAAP" W (LaLaiA JS^ 3^^ jltj <3^5!) 

d^JlAlll CaLqj^ yXAS fO^AAJll OU-uJI ^ 4 .imAj j) IJj 

3l«JI j^ubttl ^3J ljj!5 l^PuuJ ^5>> 3ptjj^ i^’SH 5I3 Idff-b 

•cS^5^l (Jl (J5 jboJ ivilpj-tl IJL-Jb 03^ (>03 .g;,;>i-i33 jLtoblA 

OL^>mJI» (jI^Ik) dibiA (jLLbJI j<mj c^j^IiiLa (illjJ « «n j ^ i 1^3 


jilj JlI* f^j^l JlS«JI (Jl Ab3)l (Jl ,j!^b3 .«(^bJI (J-^l rjLbj^JI 
j5^I (>a C3$ (^l 4>o (53S1 (jU U jl (Jl ol^^l (J®J^ tU-^*pu 

3^1 (| 31*^111 microchip 3515^1 (^ ;CjIx^ ^JUa CulS a_jl 
^^Qo iri i33l5jjl J.^ljj 35l5j 4 _j 1 JA 6^Aio <*<3^b^ 4 j1 3 ^^ ^ 

jjJI b3^ OLua^iApJI (33^3 4 ^JlisJI b^li^l (5^^ .39lS5 Jl^^I 3jioI^) b^jj^i^ 

(Jjo^l (J1 a:ij3 .SilA-0 oU-tf Cw 4 » (>o j^l (J5 ^ oS 3 jL^I (|3 .J,;, q" .^* U (J 

J^Joj ljr«j^3 l«i3Ji^« 0«^ 6^ i3 ^ 
^&J^3 ftlo-b^JI (^).A l.i A&. C**AlJI i^IA5uI «-bjt (3 OlS 

.OLo3bttl 2t-^3 vjbt^l (jjo Jj3b ^5J Jjcj i3J^I J! 

- dApc^ljfL-Mij 6 j 3 .«aj ^& 3 daJI J^La iSy?" <(J—^l'Jb 3 
dbz53 jJ-*^3 <(3 jJ^I (J3^J5^ O^?" *^-3— 

3aj^ ^_j£- empanadillas bUbc^ULal j5lla93 cj—R^otl _>PtJI jl—bjw 

5j\a3 OL^ 63 *^ OUapto O-oi (3 


.(jlbjsJU (5^ ^1 33 ^^—JljA^—ui^l Jap- dUi jU 

<j1j ^3 b 'wJtd <3 (^AAjb gA jS^il C)jj (jl Aio3 

OJ^LttO Jl93 .«(j1Jpj^I» 4aJ1^ JjLo Jap- jls—^ 

o^ualSj 31jLfliA3 <3Jjlua OJl) pb> (3^3 — 
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ULbjjuuJt Ot^gj 


j^l ^(s ^{ ^J\ ^^Jti,ffJ\ CfcASJJ Jap* ti^tia>i5 

t^lpuV ^Sojjiil 4a3loj^ iialM i^IjML-JI J3I11) 

^ 6«Lai|5 cJ^—mJI * «w>5i CJtS^ .{AACR} 

^ (^ 5 A^- 4 if ojhfttt ItfOi Ia 0«J <3A^yt3 *3^l> 

.>3SLia)b ^^tl)t J3IM ql 5 <U^1, ,.,n>V tS3i3j^^ ql 

.<*«ll "'■*** (talLhib qtS -^ia» 

03*p< «a 23 ^l3jJt Jla U3A3M ^fei^wa ^3 mh ai^ idftjJb qtS^ O^L-jdl 

O3I0 U 5 <U»lJ jLd c^:^l J{ loSU Caj^j^ Lajafr3 

■I a m a IU yO> [jutt3 <^^A3 aJU 4aI^1> ^-XJuJ 4j^^lAXt .4ZS^L> 

4 JijuBtj ^ Lo 
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10 


ojukoLuJ^I uuogiJi 

« ■ V 


Otjjlobo 33 ^Ixil 
^^JUitM^l LAA^I ^ Colrttf 

ii^SjbJi Ujji^j C^S .csjl-^l Fleming 
3JLJ5 c^>Jl} ^5-J JLx staphylococcus 
^ 4 iCifl<> O—S5i> 31 iKp 43 ^ 3 ^ 

Oytij j 4 xUI .mold ^^^Axll ^Ls 
JLii>3d JdJL <. ^ 3 

JlaA-^3 ijja ^.aJ! ^13) 4 iAA 0 K> jg^h* m) 4 _jI 
Jyid )3 .OL-> 3 jS^] a, ll Jll} Lr--^^ ^ ^ 5 ^ 


53 ls^ jiS <Pcniciliium ^3*! *h;J< Jj 
tstreptococeus oL-jJlHsJI :j!>?’ 

5j3»SUl3 <pneumococcus ij^SX^s 

iuJ\ oj3_Sil3 ^meningococcus 4a51pe— «JI 
^diphtheria :3h^0 ^gonococcus 

^)3jt jruS3 - anthrax 4 _*a^I 5 ^—oaJ13 

i^35sAja JUaij 4i3lall 

•• 



jjlAJ jl ^ UlKa (J-5 La,4? 

O'—! 

CiSX—te dUj5 
C«jl^ 1^3 OLjLa 

C^ 4 U^S|{ 03-^ 0 ^ 

ij, .StdiptH 
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uUo>jLaJI uixDg) 


[4 ^ ^ vlfbL^I ^ OUji^ 

.jILjmJIj 

0>L-wi (^^aA1u4A ^dfftl _url 

^JloJ JjUil v^li^l (JIp JL^-t J^t J&—<4 aAi^I 
.iUljJI <Riboli (^ 5 ^J 5 ;t^l v£ljb Jjbb 

UdO ^bujl ^Juo ^Js> Ol^bjJ) ^^boI^IS 3«i{^U t^ 5 ^J Sj^i ma CiJCuoI 

Lo bjl^t jjlp ot^^ (^1 Olj(J^I JaULI 3. AM 4.JbKM 

Ij^d OLjJp^^uiJLI O^ .J)lis>^wuJI ^■ “•* )i L 05 

jbiu ^rfO^’ljJI 5? 3 mJI ColS^ U5 (4^ 4 j , A> jlS^ U^ jjiltSb Jst 

c.u54£i 3 ^ >Xfrl 44*) ( 3 ^ ColS U^ 3-^ojJiAH 

ljUb 

Sj^iJI J it^l! of CJjl^ L^bMj 1—^5^ 6 ^ 

A jl ^5 4JLam L^ * 13^1 LaJUf- 3^1 ua)I 

L..)^ '^J** *- ft I A*?^l J^2 aII ^ Q-^ ‘ ^ 

(^^AlaJLo ^jJ ^j-Odto)) ij\ioJ^MJ soot ^IcbuJLt (jb^x 2 }| ^ 4 ibb&ii Pott 

j44yoij {Js- 4jjmlJI ojlC’L-mi Sj^^I CjU^^I o^ ojlp-Ij (3 - 
<lU3 Jluo ^j-.jT'ljLtl ^ahiA o—^ ^ * 61 ^ 0^1 jvjl^J6 4jjJ^ ^■,.,■^^ 3 ] 

^jLo <3 Van Dyke dbb 0 ^ bb>x.^1 oJusuJI 4.^*^%^ .All 

.Mary Poppins 

c^y^j^b OJl^j ^bjo ftL-2J ^^^ 4 jJls 1 II fr3_^ pLopuJI (5j^ O^ 

03) US^ .^Ipu-mJL) 83 «<^l 0 [^aJLI j^ < jl^Vl o^ 3 ^b—^ ^^3 

^Lii 3 5 >i (^^AS ; 4£>3 (jlc- LsliO jycua 3JuJ» 

J—rAj 0333*^^^ ^ 3 ^^ cAji^—aS' 4 .«_«uP” 3 ^ 03bbu I^jIS^ Lo b* ^ 

05^^003 c03ldJkj cbU^! 4 I^U«Jl 3 ( 4 .LuiJI (^j^IJlLI ^jJI i33J?c£3 

Xl 1J.A JLp’l3i 4 j^j^ 03pcA^aj (^31^1 o—w (^1 031*^2 lAkXlP 3 * 4 ^ 3 ^ 03^Xupu3 

JLailoil Jl£ld3 ^^biil t>oj^ 333 ,« JjIs pb 3A>3 <^^l3 olA-®_^jlSj jbbj^l 

IJu^ fcXicAiJ O^ O^ .jJlpoq 03*^ O^ cSCrOtUm f^j*uS ^^ya ^v ^3 ^ 3 ^ 

** •* ** «* * 
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(UjUilujyt 

ji CaSjJI 05^ ^ (JI ^;wiJI jI.<111)1 (J^aII ^Js> 

.castration Ij^ j^h 

0^ ijl—^ 6^5 i^^^dJaJLA Cj\ja 6Jjb Oj^t Jl^ 

cO^^lftJI ijaiu UajJI dJub Jju Cu.tlll JlJ 

(jlS^ La ^Wnia) i<<!> 7 <mLI 

^Jjd\ ^ 5! (vSj^^l iye^\ ^ 0*«AJU Laj O3653U 5-Jb 
^^1)3 iS^aU JaIS^ c 3 . 4 ii&.m*iI 1 i^LJtJI ^KlkJlj (S^^ajoII djAJI dl;^ 3I 

j£uu u.buaj J^IiaI <q 1 d^Jj ^Im ^Jb bl Lf Ci^ cSi^l 9'3 ojjS^ 

51^3 caL^^I 

^ .^3MMbLI kXl^i ^ ^Im_i.mJI ^31^1^ ^Up^mJLI ^bjrvAiLI mkiiH 

0 ^ - U\^\ 0 ^)iX\ J 3 J^Ji \ 3 >^ O^jJI 5 jia)l 6 ^IjlII 3-Aku 

li3^ ^ (jL-b^b 03iLAJ - u®3*JI itJuj 4 j 3 Jajj t^JJI ;^>JI 
(..AisCJ <0^ 6^51^341 db ^ Ia^3 »UaSI JSI ^^IjlII c^^^djo^] 

^JybDCLMdl 0 ^ 4 a^ JafiJ Ow^ 3 III! iW.i^<a ^I.A^Sii iltfb Ai^La 

* 

^IS <^Jli 1 ^jj>ljdtl ^^Alala ^j|0 ^^^^3 AuJI (jM Jn^*ij ^.^<41 ^■—.wtj 

O Oij^ i3>k:l^ 0^3 ^btU Ijdb jUajsJI 

J3^ O^ illLbb Cul 5 " O^IIaJI (J»a Aa^L-uJI j-Loil 

^^)iuJUJ ^JfiJsCJ ^ utf^\ O*^ ~ aj>3JI ^Ioc-muaJI 

^ 4j1u^a ^^ 13 ^ ^Llib 03 ^ 0 ^ ^ ^ TajLbjuiXI 6 i^LoJb ^^ygtgf. .11444,11 ^jPjsdi] 

A 

^Ia LoJlIa (J ^'** (^I .a—JLajtll 

^» ^bjpcpJI ^31 aIa ^Ij3t ij^j^tiJ Yamagiwa l3^lab 3J3 jL(4(3mJI 5 «ibb 
(JIa ^xpcaII jl^laS (JaaIuj (3iJ^ O^ ^J 3 fljia 5 JI iiw ^J] 

y| >^la 5 ^ ^133^1 U^ U 5 cJ^JoiJb \^^h£KA^ LlAa jU .(^13^1 jliT 

^Lk 4 iJJ 015 * 4^*11 

^^^iIj^^Lalj 3Aj^3bj^ jjc.1 All (Jg {jPjst^\ ^_rfiiua <^, ,33 

^5jJl3 c</*^JUjJI obl>jol» jlabu bbS^ L-^l JLlajl L-ujib 3-Ji>3 cRamazzini 

** • » >f^ ♦» • ••• 

(*) De Morbis Artificum Diatriba. 
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ULb>ijuJI uUi) 9 J 


4.. ^iJ^s idXoLiJw 43Lol^JLi^i dots *1700 ^IsJi ^ 

Jl^jjt» (^^X 9'5 (CE^jb-^b cd>^L- 4 ttljJl 5 c^j^dxJll5 dJj 55 Jj 

I^SlS^ ^ t^iS5 ia .tf^LaJlj oLi0ljj)t vUI^ <«qs,, ftlwiU 

6^h i^JJt JltsjwJI ^]>SJ cJ^JbJl5 cahprtf \ g*A^ 

Olb/uJ (jut cHjm 64^^ -i^—.oLibiyt <oL-iS3t (| 

<»^ajlk.)ll oJdr JJ'0l» :iUli ja5 .Ob>yi »L--U)I ^ 4olAib 
^ y Jl^ U l^dL-15 i^l^latl (3^ ^ A** 

^ (J|> celibacy Jl dUS tj^ J^5 r«olKr*^l oJu^ 4)I^Ju> 


^ | 5 JU Uul jMfaftj jl 4 JLj^ (Ja (^jJb <(^Jklll 5 qo «J^U U^tx3» 
LlJU» :bUtS t^^uS Jiij LfrJoP SI^^aJD sjj 

liljUt L)b«> 

^ 4 Lft^b jii iiiM*a 4 a I tql 4 ii^Wi) 

.^u^l 4 a)Ul« tdU ^ 

^ 4^5 (>aAp(i •U»Ja)I tjiu 6 j—L jlJU qlS^ 

•I^^Vl ^1 ^JlJI {$ j ^ j ^ J.ail3 4,*,.„.iuJiit^l Ob^A^^U dJLajKtl 

^jJI J^LmiJ (3 «*** < 6 JkJJLac)t ( 3*3 «*w)t (jja dJuxJI 

jjJI ■5Ji „.,«l qoJjcJI jj #5 ilpyt g;^Li£>j |3 J, ,.,A.p- jx- 

f*yA JLirtS JU yt c^MAlaJi *- 

mOiMi 4jLoi£' g>^ufcj (JU ^J-Ajc^ <^Mi.iMtPtll djpCuJ ^l^^wus 3-4)3 

.ObAkil i^ 5 J^ O^Uj^t S^bj ^ 3^3 
)^av»V 3 ( 3 ^ JLx^ -^IdJ 03 ^ ( 3 ~^ jyOJzil aLo^ dJjtS Liut ^ 1 X 4 ^ «c£US 2 —A 3 
Rigoni - ^ " iJ 5 *ii 3 ^ iJ^^l (UUjJl ^ 3 ^ (3>"^t 

( 3 f (*JLmiS^!^ jl^a Ua (Jit 03fJM ^jJI Ol^ljJt (jt Stern 

(3*^^ \^3 j^ 3 ^ iiUjLl Mtl\ 

(J[ (^{^ 3 ^ 7 ^ 41(3 <4j(i.c4iJb9ell ^i^l>3A^4^l3 *(3^^*"^^^ piffc—Ml (JLi[A>!^l (3 ^j4^ O^ 

******* \ •• * ** 

qdSyt3 «^3L> jlptojl^ olJtp-j t^xSLf (3^ vi/liA - 4LIS 03rt—p- 

J ^ o^ S (jAl3sJt (jA { 4 ^ 
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fliiM q 1 iii \it uvjO^fUl 

^Lts^l ^ -i^ 6^ <1980 ^hldJt 1 ^ 2aaL^ XaUJI 

Jl i^^hL> 6^3 .iL>lbj%«Jt OljjjJt ijJUtA JoJ 6^ <j|iJt9'Ut 

J] CJL05 UJCLe5 ^OLyU^jl jP*T ^J^^ Jyaocl) djlijW 

jl5 US^ Ji^ .4—uSLft ijIS^ cjJlII ^ seaI^^ 

2.<tf>^5 ^J3 jL ilSlAll 2J:£U I mAffCJt U^3 J^miM lUj: 

»lji^f (Jl ^>^^5 4AJb£i UP' UiJtpJ <^LiJI 

<iLlJUdll L^lAZlf JUJLhJI jpjiilllU \Sj^ OkAJUtf <ji^^I ^wUS 49V 

iCoJaLmaS (wUjJ 3 ^ ^fcrthUb 4^^ 3hft La 

fy ^1 (}U9jwJb yltaitf bS ^1 Ui^ 12^ 4^ (jt LuSLf ^jXI U 
ijl^4 ^ <2 —43l^ S^3^ 43JI0U 

(3*A y3iA9KiA tJL-j IftS <2^t (jLJ? jm *1^ i *< mjg jH 

^1 ^ba£ 4^Lwd^l Ot^^Lit ~ ^ 4l3X 1^^344 i_^ t*j^U 

\jjt t^s ^ Sd3^3lf hjJ^\ OiJl^t blA>3 3JsAb>Jl 4l>ll3 <«L-l>3 

4t3A ^ j! 4 j V /KoJt jl 3^ ^c-^t^t tjui( iJLI <\3b «*K 
(3 C)S^3 *449u ^ 6 *^**3 ~ 0'^ia3ji|^^ 3 cOb3Uit^^ i4iJ9_;uiuA 

tja ^ >4m;«,a i^^ji}\ 4llj ^ 3 ^ ij^ d\XA Ci-itS <jS^ O —§3 
~ b^3^ (jlbjwJI ^lyl j£>9v Ojjj^I 4AAjiitt t 

040^13 4Jl19f^wuii 64L0 t, «.?^> ^ ^vl* ^»j|j*U (jtb^u)3 <03^3^^ c^^bj<*^3 c^4!!iit 

4i>,<.w<ii^l' ^Jjst^itlf (3| ^3^1 »tt*rtff * cJ^3^4 ^ •«^^^<uuAif ^4) td ^3*^ ^*^3^ 

i2^JLftl jJuu}\ ^jOjfi^ (jl lijls 4Ad c^iSLuJI ^ jeoH O*^ ^tis^^uJll 

4j 4^J3 ^Ib^ux}) i: -.^ t ^1 tySLf ^ L^LLb^^Abbl j* ^ 

(jSj ^ O^lo* (j^ 4j4il (3 UJ*—3^ (jl 4; r»;tb ^35^5 ,(J«flJb 

.«4j34j> ^ IbjJ 

4a1^I <^ 3 asK ^Jlf- f 3—^^1 6 ^ ^ d^34^cA 4-J3 (J 3 

^3>4lt o| .^;>J_^l4t^ ijs- Co>^l (jlil OLtfIjjJI 4IIul U 14*3 c4S3J3tf 
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ljUa>jujLJI ul^gj 


O^jsCj (OL^I or^li^ cdJoJj^ ^ ^.U 

^ 1^1 U ljr ^3 J^ Oljlldj%tf oLiiuSy 

c j^IaII <i^lJI 3^5 ^ 3 '^ 4 i.iiiiiiljiS 4^1 OjL^t ^*^3 1 ^ 4jt3li (jlioj^uJI 

«f 

c»u. 4 uJI (jl 3A3 < 3 ^ Jjalstll ^IS 

,^b Lo 3A ilUlfl .1 y>yi 

ol^laS o-^ bIJud ojl i>*ll 0A (J 3 S}I o^t >^1 0 »L^ 

liLud!3 CjLaS^ L-^IaL] 03^^! J3I—9* cj^i^l C>ljl3^ (jlST (jL^ ^^^pkaJI 

U53 . 4 a-.mm^ ^JJI ’ 3I - 03^*^) l3j;^ ^ 4 .iJU^ 

0^3 OUlo/wA ^ cujli^l ^ i^» •(^3aJJ JIa 

Ca.^ 1 - adiposity <Lalpt—Ail Jj v3d>^ C>^ “ JjJlsu (3-^^ 

^3^3 3^ otS3 IJlj c£Lb3 J3SI . <<^133^11 JJI33 ^ 3 ^ 4j] 03i>UI 

OLa^I 0^ cil 4 .S.AAlil <A)3P«JI fjSJ .^,A.w»jJI ^aaIsSI) ^ HpjAa 

^3^^^^ cL^ ^^3^^ ^. 4 t> ^iitiiii «ii*l (5^^l 0133^1 3I j3JbjJI ^ 

•• 

v 55 aJI i 5 Jl »-1 mJU Jl 03^ ~ ^jl.>^l C)I^A_uJ) 

.(jUdj’udJ 4 ,XXMjJii\ <t.MA^jJI 

(j^^l JIj^I ^U^I J^jI us tiL^ jislpbo Jlf dAKbSlI i>uu jl Iju 

^b^lj3jf^l Lfj <0^3^^ 0^3^ <^'WifaiAtl 3 ^ 3 ^^l 3 (O^jctil 0^3^ 

JIS US3 /^®^il3tl ;>o \jbj^3 <N - nitroso 3j3>J - j OL^ja3 diitrosamines 
olJs)^3 ^^Juil ^ ^3^ (^1 J—lo ^3$ ^3^ ^» :^3—Jj 

q^iatio (Jj ^,flrfa.)3 0^13 ojjii cjJt^ [jS» .«J 51 a jroli)l <453)1 

3)0^1 63^ UjJX' .«ljb3^ ^ SL^I Ja^ ObU- (3-JjslJ U^ 

4 JLI 0 jL-byuJb 03 X 1 ^Lo| O^Ul^l Jam 4,.„,.7.flpL^ <^IjlJI JlJI^ 
jrub I 4 ) 03 ^ 03 jlj^l jls jJl5j 4Jl^ Ol 34 AJf t^A-o CjL-AIjI J 0 £- ^ 3 SJ 3 

fil 3 i^| ^■■ 4 lh 4 < ui ^jJ jgugtAlll cjl^ ^1 (JL&3 .Xobdl 4_9ua)I iJ jr^—^ 

.Joamo 3M i^Js- UsLo (J3^ 03 (^13 

3ustja hjB t 3 JjA 5 dl Oj— ^1 I^LSIS 4 jb 35 i J3_*jj Jajsw u*l 

at 

^OlJI ^0 C^h .^jujI _ UtoS tjl (jUa^wJI 3 ^b ^ _u4^l O^ («^l^ 
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oii Mol iii \ll 


Guelphs *<1*^ <Dante j>o£' 

ol (^1 

^...aLiajI •i^3<^ (3^ Jl 3 ^Lts^uJI ^1 ^3^3 i il 

J^I5 aIIj JaAi i^uJ U%o jto JLOi c«dl^l Ja^ Jj LJ)^' ^ 

*^5^3 jJi ^^UIj ttOil (jSJ^ ((jUdjuJI v»dt**w 5 (3^ (JaIm 
L^\j^ J 3 U- ^ Sjl^I—mJII dj < 42 US o 2»1 i^JJI JlSjcJI J 31^3 

»Ia 3 (OU^/vJI dilpo^ (^>^1 'X^>Kil3 (^bfcll jUa^1 vIiImI i33JLLid 

(^1 huy\ Js^ jk^l ^ 6-3 6tb/-Jl3 J3^ ^ilT ajuj! 

ftloAlU 63^1 6 ^ 3 ^^) OjXidl 1997 ^IjkJI ^^3 LJm3 Ji 


^l 3 jJ jdiOA jlS^ t^JJl3 - 33!^ : 6 li 9 ruJI 6^ ^135)13 ^JdtlJl3 

Ofl * * ** {^\ OI3JLMJI J!Sl^ 3 j*n A (J 4 a-AJI 

Ol 3 ljia 9 Jl 3 45 l 5 Ail 6^ <^ll 4 l ^dVl J^I (J| ldLL^l3 
6— oLa 5 ijs' (^3A0u (^1 ii^lJ^I liip^ffdA liLJi^ 

V—6^ JJiij L^«.Xj >3 45 'I^aJI 3 0)31 j^!i^\ 6^ ^£'312— 

4^3111 v r <l *^ 3 .«^U»l 20 ^JS‘ JUj^ 44 .w<JL> 

4*ii » (Js^ ^^^^<Ol3l^l l^AJag,^ i-^QjclaU ^IxlaJI J3L(J ^ (J3VI 

dJLt^uA 6 4 Afl 3 ft3jAtl £> 4^3 .1^3^ 3I 

l^jiOpcLo Brody <3^3>> Or^ Cl^ (« 3 .ijmx«tJI 40 uall» 4313:1^3 cj-f l 3 dlj3J3^ 


6^.4^ Oi^jLPbO ^)-4 u 2.) C,jLk.«9_^Zl 


<Lio\^ ^-^■ 4 Q> 4 aI^I 3 aoUMi 6|' 
Ol3lj-rfa—PJI3 «(J-iaJI iijls- Jam mI j— 

i53 «*") ii)3Jl3 <JaAUiJl3 (JS3JJI dJi (J U) i-lSU Jj 

y5j^Uil3 <(J—u*S3^ 03-_ALa3 <CaaJJI 3 <[(^■■■**'^^1 <33—^1] 
O^UI OlS ^13^)13 C)\^\j^a—^\^ (^^Uia)l3 cd.dAi^l feMjL JI3 
Ij^\s <^U_iJl3 cS^WI ItUaJI Jic) 6^1 Jjl JUjjJb >^ 5 JI 
Jaa 4aaj^I 4—S^l5AJl3 ^jJI u.i-JLr)I 3 40LuaApJl3 <(t53*i <«!l 
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Ulb>ujJI uUi>gj 

juJlpciIU^ co^yl C>^ jmju Jju *i*)l 4}1 «x3 OJ 

5 jA 3j„iiffr,fl iUullL) gShi 0«L^ <2007 ^L-ad) 

i ^Ip C*3 .4_-rfljjJl ^Ia]) 

dJ^ . 0 ) 31 4S^l3iJl 4 a^1jJ) 4jfKpJ\ CJ^yS 

JJLSi Ji SAjddVl 6JUb (jaau ql (J| «0d3J^^I)>> ^ 

jSLff yi> <0! J} )>.al^ qSU .uUsyJ) ^13}! oOJU iLoJII 

ajil ia^jj >33 iL-j«tSii djub jl jb aj^i jL 0^1 ^-s^i 

JIp^ 

(4! ^41 Jil 0334013) ^ 1 M H ^jAlii ^ A i U C ^l t j 

retrospective SjolxiMyt OL«)j jJI J{ ^UdU JSJij O jaii»l oi Ol^tuiM&ll 

jx 03}3l3 U J^uoAiiU ijJon j-Sxj jt Jb oU^u^yt <studi^ 

^idljCuLI ^ixosil O3LJI ” 034^ ^^^3 ^l—olall 

cOjx^ q^aUrfMl) L o pt^ CJL—) ISJ» -^3^3 <i3 b * * d l 1X0 4^3 

3I quu3^)3 2 ^ IxJLaP 4I5L qtS I4P 4q3}3 SJI (jUpjW ULox 

i,^!jJtJl ^5^ 3^ (jf^jcdl fjix jS'tilS *4 ajk 40 dx.^ OhXjb q3^l4t> 

tdiSLr »l^l (^Ia)Ii3 <« 5^ii—a.>x3 4 jI^ 33x^1 oJ^s JS\ ^ 

5^jtxSyi q^ 4 _,iK 1 lx ^Jl^3 533PJJ «dJ3U3 3—JI33 <54x q—.LA jSjj 

g rtxj* eUo i) W ~ OLfuJI OJLP3 (4_J3 )Oi^ 0 Jl£' 3 c(5.^x^t 0JL& jl-j jlp^ 3 
q! j3fJ3 .«^t*laJI Olfl403 (J qxjoix dj^ 410 ^ 

1^ bJLO ^jJI ^3^1 qx <4J^iluxil OL-«(l3jJl J qxSS Oble^l 

^3lax q^xXI qxd cliUo Jl—SU 3 aqtxx M i q-U)l q» 

(J| ^llpo -^i I31L0J ^ qJ'^^ ^11)3^ qlip/wuiU 134.^1 

Ol^ll OJO qO 4IL4J qUpjuJb 4 IiLo)I qtflj^) f jA^om J o |J[ 4 j> 3 aII 

qjo Citx3l3iii (Ji ^ JloJtLui ^ <saiads oUai uJ) \^ J3U1J qtS^ 

.«iLsAJajj q3JuA5ij ^^jJI 

qlS t4j3l^ qlfcjwJI ii33PtJ 33JJU10II g^lJMjLI CxiU 43 

*LaOl-tfyj» jLaSi^l (^3 <EPIC ^—rfU ^3332X1 i*oi3jJl iax^ 
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^Voiiuill uuogiJI 


^UsjwJJ < **U 

i^jxy . JOM^ 520 ^ipbtf ^jdt (J^j«M9t)) 

iSj^ .JiLttJl ^ 4i*a> 4^ «y*gt—4«> 

j^Ualtl 4;>e CAa^m gAAJM 45^ US ^jUJIj «u)jjVU J* ?* *“ > 

1jl> ^ Oxj iLL-.tf cOULJ) iJsXi 4^U3 JsLJLJIj 4jljLJk)l 

•OUsLjji 4^ O^lS^l^ O U jtL^W dJl£ 4^ 4J^^U)I 

AfrLtf U <2007 ^ itftjLiJI ^Isiil 4^ 

c^jmI} ifUo JJya^ J^USj i>*>|^) 0^ 

50b cjIS <^5^J Jl ^ CAlftrl 4 ^JlJ 1 CJi5}l J5IM5 4^ 4 AjA j ,^ fe 

. jUd/uJU ^ ^IjjJi 4^ 4^jli iiAU 4jgj 4^ 4jAM-Jb cii! 63 

46 ]^\ 4> J^Us 4)! 4> 4>aj! ^S5- Ci^JI dJh dh/b ^ f 

4JU9 J^MJ jSa^ ^ 0^ 4^ oUbA^l^ 

c43ll-^3jJU 14505)1 u*^ 4^1 tills 4J5.® <^“^4-JwJw OUltjwJ 4 jIp- 3I 3—J^l 
«^^®^030w 4^133 jub 03i>3 4JI OljLij tdliA OJiS .o"bjSiJl3 
fjSJ **450^^ ^3*^)3 «^fc.3H3 ‘jjjsS^l 4jU9^%ui 3jLi^yi Ojd <4j|U^«iU 4jjU 

4J1^ «q^0A)) 4jl3 /^^4^0 *j 8 OImAM 4^ jsl ^^3) JljU Cl—53)) 

033 .OUllsjwJI dJOh 4^ JUOjkU jiaoJ) <Ja 13^ 0h>l ^Ai^I <3 

JSLJttJ U3j3bu3 O3li>0j 43^'^)! jol^—5^) 0^ <la*35lA 4otS US 

43! 2jJU3^ 4 _oJj^ O0i>3 033 .0(3)45)30)1 J3IJU) ^Ul^ JSl U3—>3 Sj 

4jS) <433)3^)) 43Ufl>jM( OyU- J—jtlSj 43 U30ffsA b 35 45 ^ 3 ^ 4 .A«iayi AO —to 

^ JijAi Uul JJub 

9 

Ci^3 4^ >1)3 4/a li^ tuUa4^^1133)) Ju^stil 4l(^ ^^^1*3 ) JLoa 433 
(«OLi^jai) ififcO i5’^U) 2jJLal)l JUlo 43 JJ^ 5^3 iWiUctt 

Juja 4j3^^ ^li *3 US ( 3 U»JI Ja-ff3 ^3^ jr^b)) JU- \ 1 aM {^3 

EPIC L^\jjJ\ gStlS uls i3 l3fc»>^» ^ C^U) ot J1 .Jd3*=’ ^3 

qHS CjU)^< a 3 Jl 3 45)3^) J3U3 JsUijt 45! 4jJ» 453— 4 J^yi ^Jl ^ 

<A) European Prospective Iiive^g^<Hi into Cancer juid NutritiDii. 
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LiLb>uiJI uliogs 


J 5.3 olpol ^ Ob JiAj jUd^b 

45^1^1 jl j^l ij <^|jJI JJjJI ^ S^LJxtdill oLitj^*Lil 5 m >5 

(j^ ^ jLa^l^ 

EPIC itfIjjJI 4La)l jSo ^llaJJI 43 SJ 

jJI^ (Lob 50 jAx}\ 0 -a gio (Jflfli—Jj 3 ;■.«i,:.lb 4 j1 4 >a ^ ^ 

JJ®) i^J3 jSJt jt clolj^ 160) 3., ,., g ,A4 <^U 3 ^\ ja 0 % 5 \ Ijr^ IjJlS J^Ljj 

5 ^ jmS" \$dA 45jLidj j}ek^ (^ 5 ^ 

4 } ijPjaCij ^jJI jla^l (>o 33UI 0.43 3^. mJj Jbl (^t - 3SUI ij l.Zl 

^lix^ ^ J^bs 1^3^ JJ 9 J iUS J^Lju .1^ Lolj^ 20 jsl J^Ljuj 
1>P 6 ^ S-^ OlJL_*Sa3 iiltiSj <(^A 
jloI^xJIj s^bto^ (^^joii JjI£a oyjjLJi? 4.-uiijjji c>ji>] .ji^yi 

Obl^d^l \Sj^ J^l 5 ^ dll—iA 03 ^ J5 .( 5 ^^! 3—^jbJl 

OL^LuiMfl iJI \Sj^ oL^lj.^ CJL 1033 loS^ (^LuJI ^*3 »'* iJI o*)! ^ 5 oJJ 315^1 
Jl^iuJIjj OUSb^JI ^bJbu 3iJbclA dl^SLJu Ljb ^IJL^ /^^^3jjLiaIo 

J^jid^il ^ oljSyi t_Jh? 4, ill .jjiliJIi .mJI ^ 4JIjo jitA y i^jJI 

^553 (^b <il*U Sjj^ randomized trials 1\1m yjUS ^\j^l 3 j 5^1 J| 
JjL«3 qjp- 3Jli^l ^\^\ jjJI jj5 J^bii 3 jLL jt^^l ^ at^ojjco 

iA\jyo}\ JUflilll (Jjo Lob 3 ^ Oij^^ '^^3 .JSt 4 £- 3 Aft.o 

(3 lybA jU ISj Lo^ 33iJI f^yi 6 ^ (3-j^ps*U 

4l,;, 2 , U L^KaAJM ^3 EPIC 4_ttiljjJI Jyob (jl]| 0 UL 4 JI j| ,(])ll9j%MJb 

.^lio (jVi jl^ Jjtfial 63 SJ JiS 

4pk^) (Jjo EPIC 3-tt»ljjJI 033 ^ <3ajs£dl <UpcJa!LI bbiiSJI 33^3(3 (jy^ (j -®3 
O^J 3 '^b 3 l ( 3 ^ 3 ^^ Oli.*M-tI cL.4u.iJI < 3 ! OLuiljjJI OJu >3 d^ £4jlo«mJI Jua 
’^^'^3^ O—**' L>*^ O^ <yi®j 40 ^06 3 ! 20 J| 15 jl^- -S-y 

ojL^I (j Jbeil OjU L 0 S 3 .35LLI ^3 50 3a_«*jj i^Jdll jlb^uu ^la^- 

^ ** ** > 

3 d^ —tu JlS" bl (l ^—mloj 3iA oJI (OUl^^^l ^Jb Cij^l - 3 ^Jla)I 

JiaS <4 joIj^I 4_uijLojO ^Jifr go (JJ L_Uj >3 /^^^3si9ljJI al l 03lS I_ 
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fliiMoiiii MI uvjkSgiJi 

^ ilSLtl 25 Jj Ji 1 ^ 3 Ux- M i a 3 s< ft 4 <*JI 05 ^ 

^ dJiA .^Lll 5 (jLfr Jjji ^ Lo J| ^Ijl^I OIjL^I Cxr^ 

^3ixij 61 ^IJ^I (>o ja^ (^1 ^Lty^l 

4 «u^l (^1 4 ^SJb Uyo JSl 5 j^ I4J5U13 ^1 j— axL^L 

.^LDI 

jSh Ujo^ .insulin 6>v^ ^3^ <i^^LSXwVI ,>a^l IJu^ Ja—«^3 

dj^yu *61^3*^^^ ^3^3^^ ^^l««uo 2 i 33^3 ^bila)l 

^j^lAil ^ 6^3 ^^3^311OljL^l Ia 3^ 
jSLJI jaU^I 2^3 63^^ 3^ (LwJJI) glycogen 

(J1 ^^Js> i^ l^LJaLlp-l Js> biWI J-^a 5*3 Jl 

l^ldljLoj j^iiihjJI b^l^l ( 3 ^ila 3 i^UaJI j^t jlJ^ (J1 ^IpJI JUP3 •iSj^^ 

^ ^uj ^ 1 *^ ‘U tla^ 6^^l < 61 ^ 1^11^3 • ^3)^1 

cjj^^l IJub oJlpu LaJUfij .Ojii^ti) «uj bl 3I qJ^ ^Ixii ^bis lj.>d 

Ij\j biL>JI 4>a Jj>0 ^IsiJ ^ q-b^^SiJI ,4«» 

5 ^jAI ial3jJI 0Juk3 .qJ3«*iyi 0-tt Jw>o jlqij (j^blb^ ^^Iaa ^1 
^LaJuSLo - metabolic syndrome ^^.^b Jtjju i}[^ - 

•1^3 <^30^1 ^3^)3 (^-.d^l j0I>-a13 c^jJI hsub hj^ ^j.11 O^L-pJI J 

L ^1^ ^ 3 *^ ^*^3^ . 4 * A < 4*^3 amJI 

c^ <lxJuJI djbJjJlil 6 Jl£'3 6^3"*^^^ ^1 *^ 

(diulJbjvuJI b^bpJI ^^aAiPi^ c(lGFs) M )^b 4^4 .^.«Ai]I ^■■■«tfl 

^3—uJ^I^ . 4 j 5 aJJI 4 ^^S|| jJ^J ^cLa-C- ,, Mi iJl^S ^ 1 ) 3^1 £—^3^ ^J^3 

Ob3l.Mja o^S cdJ 5 tJS' 03^3 C)b3A^I ^ bajl LStXSSji 

d^uj^jJI b^lpcil ^3^^ 1 44 * 1^1 ^ q3Ji>jJI q|^ 3 

(3 6l^/^b L^»*aj> ioo «Jl3 ‘q^3J'—‘0t^3—6i •Cx^sJ '— 

.1^ SdSxJI 

q-o \j^ olj-L) i3Jtx:G o\ 4-u^ .OltLoj^l OJub Jlo J 3 Jal 5 jl Shljl qjo 
qja3 <l^jpel) SJljIj dsUs ^ (itli^l 0133 ) 33 .ftl—fftol Jlikl Jj>l 


179 



UlbjjLuJI ul^gj 


- ^^jJI ^Iju e^ii^yi ^ ^5 .JjQiMit O5JL0J Lotflua 

XijA jt^} i5>?gJ 5 - ^L>^j)tl5 Jaa)I SrJL-A «llSl ij ^1 «« ^1 ^ll:i]| 

JjK> ^JuJI fOVUlsitiOfl 

(^^;k^UI> dift J*Lij ^5jJI «(jaAl*JI «n^Ij*iJI» ^L_«»1 .Ja^pJI JU^Jl 

^Ua ^)i!^iiii Ai>3 ^ (3^3 'OSj^ 4jbilj j^l 

dJiP ^1 Ujs »Jb (joA^ .(^^lxl}| Ijjb < 4 -^ 


^3 .^lAill (jLJd^Ma j]a> *J^3 qu>3JL-(tfyi Oljj^ 

^1 jUal^t J-^Ia ^5 - J^t? ^ Jkjjj Ob^jjb ^1 tJi t— 

(^1 5^ tJg^ ^ 6t^ *(^3 —^3 

^5 Jt^ ({^^3 " ^jl*:ii^ ^t^ 5 f 3 ^ 3 t^ 4 , JahI JjJkx 3 dj\ ^ L.^ 

^ .(jUsj^b jr^ j^b 4} 63^ U^ ~ <3^ — —* 

^jixA ^ *(j^3 J!!|H^^ 3^ 3^ <^bAa^f f^ya ^■„1.<‘ 

JyQJu3 4 ,Aj 05> tjUsjuJI OjS^I O^Ia JLaJ ,<(t4^lAlMi^t jisjuiXtl 

Aj^A&fail ij^ JiS\ v£Uji 53 •tj^JaJ 3 {J ^3 (4JLqSL 

, 4 lk^t (JIa ut't Jk 3 ( 3 >i:u ^ t^l 

b!^Lfi^ ^^^3 ~ 1^ . A ( 3 ^ 4 MAt‘j 3 l' ^ ** >■■* i^^kou (AxJLftjJt t—^^L dcII 

Uu! i 55 JL-sJb ^Loil y^il) iJU- 

b *** Q^ 4 *^sX l l L-j!^iLp«ll 3>^3 (3 ^aII 

gjjwJt ftUJt Jtfr ^55 hr» »ltt^,«tfcU Ul (^3 - inflammation 

6^ 3 Juo .(^J3Jt 3 aiil ^^3 tdJi g^j Ja^ dlXA ,SJl_^Ju> _moSI 

^>a .4>o3il J 1 Virchow ^^^LS3>jriS L-flJ3>3j jUt\ ^>0 

L—mum j 4 aiJL> JiS fiXi^3]^ ^1 *J^3 j 5 Kj gi _/«*3 ^Jlfr 43 jJt 5 

4 jI oLafjjJt ^ 5JUJ 4 j 50 ryi j-o (jiJ^^—i«yi U3^ 


^ IP 3 } LaijLiAb 41a_ttJt Ulio^ ^3 ^J iSi 

^ 3 >>» t^b ^[>3^1 C*A-i ^3 U5 iafifftltt 4 la^t 4Jlfl»JI» 

oU 33{3 cintegrins oLjbj^^b cchemokines OLjfc^3a^l ith )} 
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(UjMLjLU^l 


iUApJt (>8 jc-Syi “ Ol^ 5 Jl 5 4010*^5)15 40 iloiM 5 

Jl^ dJi55 j^JtuftjB jIp- 5I jfiuli ^UJf J5*—^ 4 ^U 

»^jJl5 iilu^t5 (jUp^t «(jJl5 iajj 

Jb OUjjJI ^ OltU^iH oIa 855 J 1 SjU^t Oi - 

^OaII ip-IjiJ (510^ Oi'^b * 005^1 3 ^>Lp Sob^* 

•fjJI 4^L*^t ihS jpU^I 5®5 .<Clfc}U Ojrjp-l iliUoJ gastric bypass 

.aUfiV«Jb ^fc4Xjbp| jailiS Jlc- ildl U 5 

o>^ 5^5 < J 53 ^ 055 ^^ i 4 iajj Juft wi oloji *^ 11 ^ C 4 &ft. wr* UJ55 

0 

3 ,.MS-; ..vt t ouwt Ujt>j5Ju i^JJt .stress 

-Ub^JI oUljjJI OjUi Jtii •aiP'5>-*4'I i5iJ^5 ‘■SlkJI Cy^ t^l 

.^JLill 0 ^ 7 ^ i>Le}U >tslpil J3i i(J jiA*j »L.«>ill »jt (J| 

•> 

J f5*^l *^(>5^5 ^)l in—*&! job jJU* dtoS)) j-o 6jjft5 tOA (^ 

(JU' 1^ 5 i^jJI ^5bJLI ^Ii8l> (J.-.aa)I» 8AbJI 49 ua)) Osbpt . , suf^ l 

0^(5 5^5 “ ilASPttI OLjJo jMbtl 2^18 ^^^<<4^5)5*^) ^L- 4 mJF 

jAl5la)l OAA ghAP- Jl-.piS 3 (Jj i^W( >jo o 5 (^1 

Jt^ *bujij> bbobti^L-fcttl (JJ olbjMi , w 4 (jjJtdbj 4 i 5 Wl J50^t *X*Op 

.Oj^yt O5AXII OVom 

talk* (3SLai> 4>J 55 o>Jt^t oLpLoi^ll dl 3 ^ <J^\ tuLsui>l ^LcQ Ja 
( 5ilpJI U^SJt (3 jLJpjvJb OVOxa (jjO g;^! 4—^5 gjlAi gl g»-o 

(jU- 5 ol^ fciltiA CJtJ lijj .qjJL-iJ) Oil* J *5 OoL-stf ^iU 3 ^05 ^3JJ^ix)l5 

£J^3^ ikOoJI OJjij— rIW 05^5 jl J—olPttl gjo 5 sjj5k)t ^ 0^1 

^ 4 .^^ui)f 4 ^^ibcLa^t 

Jsl g5Sogclj 65ittt}5 5A s^J^ * 3 g 4 ^ OaHiII 055)! J5—1^5 

03(5^ ^^5 J sC*ait(5 *3561415 4 <(^S5j^t 

jJ. .ij’JLElt 55 jia 3 t)t JJLo 3^^J^ 4 hfl*> OJ50U <Ji S (3 45 UaJJ 

paleo diet ^oS)t (jlo^t ^UaifU U SjjIjl)) OL^mi OljS 

cjk- ^5^ (Jb 5 1 u 5 AJJ )5 ^5_pcDI tS ^l Ot 5 )jifl 3 J )5 4 S\^\ i5 glS J—* “ 
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ULb>xaJI uLogJ 


iojityi Sjj^LI t>a o^Afltla jl 5 

CjU^Lua ^lijjl i| Uj 8 f JJI ^5>?u (J1 (J-fl 3 ^1 aikJb 

<bjl5^ , 4 JLa^ 5 JI OLIabJI o—« 4^1 J*la *3 Uj 3 ^3—oO^I 

^ 5 —O-^ 

^333^1 OIjJLJI ^Jojlo j!S,.., 4 wiJ i^IijlLI <*ill 0 ^ tl 800 ^l*JI 
q^3 o[y«*^ cW 5 ^ ^ ^.^13)1 (jflpu-^ 3-2 gi*j 

^Xa JLa l^l^lJI ^ ^>3 jS^I J^J 033 io3J CJlW .(-*^>«L6l>3LS 
jL J^Im ^^jJI <Taubes t^jli i^LJS «l)j ^ ^ jm£> 

«^btiaJI J3U3 3 JI 3 «H l)3AjJI mJI3 C»Ij^x^3>3^I 

<jllaijMj| <iUd Lc (l^M 44 U ^^l jlji^ill3 3 . i . ft . 4 «ll »b3 4 ^ 3 ^ Lo 

.^Ikll dl^IwO (^1 j;;^ 

, 35 llaJb iLiill g*A^ J 1 oJ 3 jl d 33 Uj 3 

*iijQ c)l jjfti *^1j » *wJI j-« 6^ tJ —^5 

«SjjJa_Jtf 3I j£>j^AJb *|^r^ ^3 •'^3^1 t-«l hl 3 ^^3?■ LoL-«a^1 

Lat 3 ^^ iSLaXtt*^ tjg> Ml ft 1^3 331 <» *wiAi^ to (Jifr LJl^ (^3100 

jMJ go - ^JlJaJ^I ixajJI ^^P■ < 5 X-jXUI i3jiaJll LS^ 3-J 

35 U—(Jl ilS^b J.<n? . 4*9 - Ol3lj>fi^l 0^3 ‘3^' 

jsJjI viUS gs3 Sj(|Ja_ ut J 3 b 3 t .obllo^b j v . Jul I^l3 i ** ■ ^ J 3 b 3 l 

JujAl isl - Oly«—««JI (>* 1*^3^ CJ3b3 cft(^ (^t JJT ^ o— 

J3b5 ^ ^ 3 "^^ J3if 4*11 Ijjb jl—A j-o .« 45 UaJI f^A 

- (^Ljyi3 jL2i^l3 4 .^L^) (3--^ ^3^ (33^x1 bj I .**1 OtUS (^3—1^1 

qJ3^)^l Jap- i>0 JlxJb3 < 4 §liaJI ^3A dJ3^Xj jjjo JIS33 (tibjjw SU 

* V 

(33 (iijJuJl iiib Jl 4 _wjUjo X>35 ( 43 lJaJI il^bto ^ j—*>^l )^WI (J^'3 

•* •• • «• 

*<J3^J i 3 Li^t 3 j^l 51 ^ I 3 - 4 M.ASU jl (jtfbJI gM'3 (3 u-u*ApJI jitfisJl 

i33 t0^3 v35 ^4jliU ^ dSiil^co Ul^ J3J(J3 (\sjb jbSMI ^^4*_Jj?t3» 

.J3A^I (3 ( 3^3 fiJiA *l_)^l i* g -■**>3 3 03^ 
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uud^ioJI 


L^jUju 014 .«^ jSh^ JSl Opo 

^^Ixlb^ ^ 5^^14 iOUI^^l^l ^5!*^ 

<43JiS 4 t^jJI 2 jj[>cJI OlyuJI t>o 4. n i. a . ) jJlSJI J 3 U 3 l>* CmwI m'^ 

^Js• iiib^i ^jUa jrvSb iuA^I jtf^i jiaoj 0^ f o\ 

0 ^ jS] Jji <L«oUja5 i^J3 0 ®*^ ObJ^A^Ii ot^i —4 

Lol .«jlS^I djM iS5^ 0^ ^ Oij^ 

0^ d«p«JI oIjj jl& 4 J1 (j*-**3 EPIC i--«(ljA)l4 cO^I 

O^Uill kiL&Sb-tfb jju /^^^EPIC ^.MfljjJI 0 ^ ^ ^A ,. « MJ Ol-rt 

3^3 ~ iJIJAJIi <i^l 4 *)bll 3 lijiUlwilli <ii5lj5JI Jal^aJI qu Sd&xlil 

. 1 ^ 1 ^ (^^1 ta^AKil 0 ^ *W*'^*^ ^ 


^jjkJI Jl^fc 4 * 5 Sx J1 jj-JI v-*^ jjSl 0-*«*i i^ 3 iiJ 

>4a (3^1 ^ LftJLif.3 <dl g fa fl 4 ciiljb OjIa iSj^ jjt aJ} Jj^^tl 

<(^^l o-a Li^>' ^ <3friaJI jjft ^IjuJ!JI lj(U»Mf ijUjsdt ^5^ (^ Mwhuol 

jUl .Praed JjIjj ^L-A ^^L?- Js^ \^ji^ js^ bj^Us^ 

jJCbuSUl U4.fc!^ SJib {^3 5jib J] Lb^>JI 

5Jl 4UI dj3 jJ*aa 14 jt v-fl^ - 5j5k«(^l 0-» l*>r ltd iS3J ^3 
JS .jjjpdl (3^9 spores ju>—»Ux .UaiJI 3-i^ 

oLJtuiS^I ^1 ql {J^ brj»,-, c^SaIa J^lilll 4^ 05^3 

.dsibatl 3 j^ 0^ StptS (^b jl 0^ 

jjo U 0--*oLa ^ - ol^^l 3j^ SkixA oLpob (ijj—«* ^bjt 33 

•» 

Jlf 03^3 jl IjjI 0 ^ ^ qb-bj^l 6 ^ 3 iiLJ.il 4_4tfb^! 

JLP-I 3 Jjftb 0 * luSLi (^1 ijtatti qbl^SlI Jjft J5 gXlJ .iJ 54 «Jl oIa 

3 ^ .0Jji5 jAalJI 5 I 4il3 (j—iS'Jl 3 t4Sj^A UjUiPO 0 ^^ 3 *^ ^ " 

^3a iiUi 3 ^ <J-ol53JI o^ 3 ^^psill L^ cOLJojmJI 

jjS'l ji U5 .iSlkJI iJLoJ^ 3 ^-ibJI 0 ^ ia^LJI 0-a 

Aj^ja qbpj^l o^ d^^^tukW :LJ5lHo L^li ^loL?til 

.BjJbli? 5ib Jj 
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uLb>tuJI uUi>gj 


HPIC A A j 3 fm„,Miu^ Lo L .^1 

A ^ -* ^Loj 2^-^ «4jLjdLI ujlj^s MtU ij^l^ 

C^itS Lo 43 ^aJL ^<3 J^ c^Ud^uJU 

(^^1 ji* oi j i ifli jifl <j3 ^ ^ i>t <« 9 } ^}A jf ot ^4 «*» aA ^ 

Iam JJI ^ O^ j ^^AM 0i <1^35^1 

#1j^^ XilxU iLlisAi^ |jub ^U!ij%uJ1 j^^^lait j>ll> US 

Sju^LJLo ijs- Xki^l^ - Lo Ijuj ua^UIs <^ 5—^1 

Ji^l Ob^IttbO Subj U^ tfl—w,5 uS 3^ 

(SUu Uju^ iolbjwJI (jjo 0&*^ £, 5 ^ iiLi^JJI j (j-o (JiSS 5 I Ujj 3 Ci L jUa llA ftH 
.EPIC a-bjji sA s^i^sii di3 jio SJI 54 jfe .ajut ^IaisJ) j^ui-- 
1^ 4gcujJI JJbAXi JL-i^ Jjlft bbU^p’^ ^ ^ * i ^ OUaLjjl X-s 

3 >bJLi 3L^] ^Ij 5 y-J jS^ LJu^jj ^3 3 y>* Ciljl^l >H! 5 ^ 
jS <JJLu^5 0^ ^jJI 3 iJS-P"" ****^3^^ » « ** ddbj jJaj 

i^lJ3 Llbl> 4.i j^bjftJI LiJ^di' Lo i^Ljb 
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gD 6 >oIjGLoJI 


^ ^kXPul 5 j 5^ ^jj9j%afcA 0>>Lft 
^radioactivity 


(Jaa juflJif* (J.A ftyXfci M a jn^ Li^JLfl.) 

^ILJI oUa—M if 

jjj«u-So5 «C*tb3iJ( ^3dj-f gJ h: ** » l^l ij-jjJ 


coillt otJl^|3 

OL^IaJ^I Jb ^ Ihj .^ku—MApJI 

S^alt oJLjb JIU ^ ** >ti 
5^^-eJ Ob JlJI ai) ionizing radiation 

M 

k^pflj ^ 1S{5 .(0LJ34I OU^jv^^lf ()—A 
^JiJI jja^l <C^^LtwO 0^3^ia> iaAXI 

j^JuJt (j-o Ji.a9 cOjife o5J^ jJJ S^hi 

0 

4 ii^ (^ 7^3 ^3 ^ 

<oxidative stress ^JLu*Stif( 

jLi*3 j^ <3^ 6^ 

4 xL^I J.- 4 Af^ jS i^jJI J1 
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Ulb>jULj| uUi>gJ 


(jL ^Juall^ ^ Jj^ ij] La (J 1 OljLJuj 

j^l (j| JLoj i 4 a&^ j^Loa (Jjs IjJb jjft oIaIi) ^JJI ^ hg^ 

u.*juiLI radon ^ ^j^Loa 

tjA JJJl^ l4^ jL-^I JLI^>y g-^AiV jt Jl-U 
^ib ( 05 ^.>^) Juu^ittSl Jjl (J!uo (JJdl^l (j| •Cjl^Jk0u)l ^ A Uij Ij(|^ ^ <4 

^Ij 5 cUju iJL-C- - dffdljJI ^^3 i^jA dj^ CaaLo J^la 

ulidjvuJ Slij 4 ) 1 ^ uaJI 160 500 ^ jjA3 Jju LaU 4 IC> 4 a>LJI OIj ohII 
13.4 5I citi 21 0^ illS^ Oj 5 S cOJLpciLI Ob^^II b^^ ^ 

iSlil 90 50U ^ 4 jI 3^ Ij^ djiAMj bl La Lai .J^^IjJb JaIaLa Ji 3 

<(^L^ cJI^^ ma y^alifr ^'dij 

« 

^^iujAi^I OI^ImJI J^1j> 0JLf>'l3 "j^Lx.-uf 5^ 4 Il^d tX 

OjSL^ cjliffjuJI ^ ^j-LI ^jXA j C>s-jit LojiiM <djS ^3 .d^LLI ^3 ^juls)I3 

Ijl^l Ca,,., 4 uJj> 6jJLI 6Jub -03^1311 J^I jbl^l aI^I ^1 d—^l^b 

IJub coJtiJ ^Loil JI3I9 

^1 J31U93JI Uiiilih^^ .(^lliLw OdllsbA jr^ ^3diaj l^jb aW A11 
_^luo fjs' i53lalj 4 i^i.i.. 4 *i 4 ^ 3 J dic^j c^^liaJI aI 3^I ^ ^j '3 ^3^ ^Ia)I j^jJI (3 

,Sj>\ oL _«»^3 *- *' Jl i£UjJ .ol^^l J m 3 ib^ 

^IajLui ^ ijijo (C.«* <«)1 ^3^ 3 ^3^L]^I i 3 Jdjdl oIjj Jlas 

41 m 300 (3AX> jljJ^ (3d jLIjI (jlS^ .JIp-jVI Jd ^LtwA 35^ c^Jl^I 

Jl^3yi ^ 03^04 ,jj_l 03I9 l^ (jljJJl3 <303^1 ^da_M ( 337 — 4 «.a Capo {^loSl 

ol jjo ^jLj^I joShll (J_J» tjg*>l mI Jl 3 i 33 . 4 ^j^l Capo Si3_t>3LI 


uhOJ 


AWJ 


JpUip-bU ^03)13 J^3-LI oLJI OJL03I j^ cu 53 cAsl3JI ^ 

^ jd 3 cIjSIj aI3^I ijsts> iJJ ( 3331^1 <5'ip jl ‘(53^1 23 bju 3 .Sjlj—pJb 

,(3^Sll JlpJI Jj 31^ OUI3AJ ij^3i\ 

oL| Jlsu l^iLtfjl ^ ,^3 ((^a 1^! I4IX1P33 cjLi^l hjs- aI3M CaJJp 
O ftL> (^1 gSlllll ColS^ .CjUa 13 jiJI 4 Sj 3 ijs- 4 d-Ml 03 JLtl jUxLI (Jl 'J^jJb if-l-M 
picocuries 22.8 :J.J ^ 3 d 4^ Cjj\S U-o obe-pl isojL JS] S^il oJub 
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£l2juj)tl go 6 

Ob^Zuus ju JiUjj 3 jU^ (^LiL ^5ifl3yi »XpJI 

^j^S^SLl) 4 jlIo Cil»|^{ ilpoL) (^3^ U^ <20 ^jb <jJolotLI^ 3^ 

^1 jC 4ocIiJ (^jJI iuJ^I i^^SUI Oo-I^ll t^j^SJI Jl{ .A>l5JI ji^ Ja^ 

^y> i>a 1*^13 lO-J? ^3*—^ *^3553X^1 oji (Jl*Jb3 <^3J-5l>JI i>a X^\$ 

03^1^1 jt jL-fXPb3.0 Ju>^l3« Jjl () ^^3y 2.2 :a^l dJb 0-- 

C!y3j35i^ (^ 3 ) OU-i_«*^b iJiL 3 ^ <^0^ JUsj 

0.J3 *13^13iJa3 (^^»z)l3 tjkja] ^llo jjl JIpuj (3^3 OH—* 5^3>^3 

LoJl ia^l ^ LilAjJ - IjfiSJ J«1J ^ l^l jEi^ .U)l OU^I bbj3J4 
U3^1pl jlo Lai ^3^ ‘^j!3^ *^ * ; *■* * C>^3 "3j3JI c>^ J*^ 

^ 3—iii«J 4^1 .iijill OlrijjoJI <il34 —mu ojjS^JI 4MI 4—«ii 

(^3 JS (J3 .lij^frlw bbUJI Ufc4iiAt3 41^1 dJLu (3^ ^ <0*^ 

oljbxAiill 6Jjb j-» 63 <j5IjJI * 13^1 iJjb jlJ JJ 

aL^ ^*^^3 illS3 jiboJI (jbJI ^^>11 0 ^ CaaI o 

20 bbjIjL&Q iojoJ C>^ Ij^I 13^3^ f UJI o^>x 3 lil 4jt (jl^yi 

ibo^ 63^3***^ U!y 3 lS 3 j |9 <1^ Jl 3 ^ ^^0-13)1 jdJ (^3353^ 

jUsj^iJb 4 jLiO^I jJa^ 0^—3 *{Sj^ 4oL^ U^tj! IS|3 -^—*>11 tjl-JsjuJ 

"'fl* jruojjiil jr^ jJLI (J1 a^—auJb) .43UI 3 3.6 3A 5L^I —a 

.(Lsbbrol 4%^ OblU^^I ^33 <J3^lpl 
Ujb3 {^j CJL^ .(5 jJ^-io (J j. tt ,^tfl ol^j t^lSj^l (iUj C*—Lob L^* U C'3 
OljJJI t>o (J-Jl^l jlJiflib 4_Jjiatb3 .g-JLil CybJI 0134)1 j—0 g a u .,-. 4 A^ jtdilo 
iAjS^ J5 ii>Joo (^1 bsAo Ijlotfljl g:u*uo3JI (3^3 <0134)! j-o (j*i^ ij 4,<, o , m^t U 
3>b3 (blia^-^l ^3^ JaAS Io^o* oi^ (^J^3 . 4 —ilslJ 4 !Lajo 4 ^—mj ^4^3^ —***^ 
(oljoLiJI ^Ui<yfl ^1 ,4a1a^ OI^^aJo t *3 4ot.Mijl cjjVi* <*i (LflJl ljIqi* 

iCi53JI Jl3la OijiiaU bb^ ij i53i>3AI bjJI jOjjjIj .4ji^ c^^w—A j Oj53 U5 
1 ft. jjTiJI jlS^ ISI l4-.Mi.fl3l >oJG 3I cflJbJI bjJI ^ 

^flO A ', 9 A OlflJ 33 c^3i-^l <3 (^1 Cil^^flJaJI Oti—J 0^3 '^— 

^3 Jx- ^3^03 .ijdS \Sj^^ ob I Jtfl C.tl *tA ISJ oJLaj ^ (^JJI colbjuJI Jj (5*^3^ ^ 
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uLbjJUjJI uUi>gj 


05^ Jfc ,^5j»JLa Jck^ tilllA jlJ <O h *< Ja *J) iiLJj 

^ J.^ AI ixiSjA CJlS d«l^1 O^ Oj 5 b ^jjJ 
iZujtjO^ 6^1 6JUb 33 0JLC>I <t^l ^^maIsJI (ji 5 ^ laJJLP (J34*^ 4 X«wJ 

Caa} .(Ulfr ji/S- dM^ d«xl Ul i^Ui Cm^ i) 

3jj»- (^jJI j-iL^I iS^l 6JJb 1^5 .dhatl) 1^3 J 3 l^l 3 i 3 ^l 3 

7.8 -jjjSSo Ja\ jlS < 4 . 4 iy *; hl l J| Ojil JJ9 
La Jufr <uaAAai) ^ 3 "-Aa Sjlli all 1^ CaJ^I (^1 < 4 !t}lil) 0 » 1 ^)At| L«a! 

JS! 5A3 <J>! 4 I 

ijib^ l« ,^3) 10.5 ji *■*3*'* *<(^^^ 3^1 K < **5llil 

OiftluJ JLfii ^ ^5 aJj^I 5 JLp CiilS^ .(^tl) 1.8 libjjS pa^ it ,<■*> 

. J 41 i dJi ^>a jt 5 l ^US 3 IM u 

3 70 3 ^UJI (J1 4aaJI 2jU.^ OULj X a* *** 1 

4^ 4 aJ dJS J!U .l^ 3 J 3 «j - *^^J>Ait Jj>b ^^4:135 ^>a 43 UI 

i^^SJ cj^l ja Ja£'! (^ 1 .Jal 5 ^l 34 J 43^3 lj} l^3£ lI^aaJ jopc-.^ JJ iwuiJb 
.jJiSLj JSl O^iSj 0^ ja < 33 JWt 3 *^ 3 ^^ 

,^jLi>|jJI gjjJi *^3 -^bfcol 3 a,U^^,) JijI 3 A 3 0 -* 03^yi 

.3^Uajl 3 03 ^ laJUC- .IJub j^flj),4l oLa^b 3 ^ AiflH 3I3 Ja JI 3 I 

Ob5lMwa 14^ U3^ 6^ U-“ 3 Lo Ijr^ — -Jl 

J^3^3 -(jIa^^I (jA Oj«—i) .bbj3‘^ ij3^ 05'^y^ 3^ 

34 ^ 2 ipl 4j,Al.Q^ jU Cwo^ 3 (J^ 

(JllJb 3 (iafid tiU^ tiAlJ 3 ^^ J^l 3 dLiaS ^ ^3 - 

J 3 l 3ib3 -3 j 3S3S^ 2.6 JJ 3 3 . 1 ,. « «U CJL>3i djilS 3 a a u qH 
* 

jJI uUaj'-Jb Jo^ Ji^ 3 jUa> 3 Jt 53 dj 3 * 31 ) «(J—o,«)l 

i * 

U Ca§ 3 3 ^®^i 5 ^l diLol 4 a©jS jJLoj Lo B^Ip . 45 lil 3 0.3 ^ 

OaJI 3 o*^) 6i® <^35 ^ 15 IBI3 .J 5 ) 3! dSlil 3 <^h 3®^ Sb»JI ^ 

djLlio <45111 3 1*^ 3^ (jl (3^ '^13 Lffj jAaW 

I43UJ35 v A .^ffd tOlJM jjlp jSija J3laia )>1 Jb tjl JlOIpI . 3 JLo jS\ j-Jalpta (j| 
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.(jUay^JI Oyip- jjo \j^ 0 ^ ij^ 1 ^ 

jlS Ol^JtSj g-ol (1>^ OijI til5 CJU 

fl ^UaJl ^3 iijt’ CulS . 4 ^ C i mC> jo^ ^-^1 jl 

43 *^3j* S j>-i^ t> v>iUaJ) (| 0 . -,. Afr (VLflt CwS" L-oOiP 

ii^UI <j5[aII 03 ^* *** • ^ 4«tlj 

J-aUiJI Jil> 4 >o (>^l V— 

djG *Olj5ijS3) o-tt ^5liaLI JaS^^UI OUJjJI id)l O U *< mp JI Vj^ \a>^ 

t» Silp -jlSyi dJub 5 ObjJi 1^1 -IjbT 

Laj] C»b5l-*X OUIJ J1 ^w>-jO jl -gd>o jUaIL^ JS 

<b 1 >tl 05^1^1 ^'5^ ^iit» 2 :le>JI 4i» 

i 3 g — 6 ^ u^ ^j— 915^5 cjljLbl^ 

Oyb^Jl ftULJ j—<jblpyi ^J|«o Oljrj_«lil i>!3 C*a5)j3 ^^^ 4-^a ^ I 

^jilA ^ihJ^^JyJ- BojJtP (SJua JlP 65 Ci 1 ^ O^bJI 0 O>J jldia Jjdflj 

i>j 3 Jl^t (^3 tiJWI 

^ CJ*L- 4 *o < 1 ^ Cud^ Uj 4^1 olai-all JJ J »L-u 1 

iJjJI idJi ^ 5 ! - J^yt ^Ia-LI (J ^JS' 41^1 4jU> 4 JI 53 4JLa OLap' (^Dl jwLail 

iaj^Ull Oljyi 4 >o liOflu bjp iJjISj ( 5 ^b jfilJ ^|J 3 ^ 3 SJb Ij^ 

JUi) Jj?^i ^>o JU-Jl i3>ba)l J ciJl ^ 6ltj«' i>P 

u>^t *^ 1 *****-" J ^baifl oIjl) . jltjtJb otaJ jUal3^l ^ 

‘3'^b5l5^ ^Grand Junction JuJ^p SjJb J Jjlill jl UdiP 

4* 

Oii^L^mA ^JS' iS3^ ‘f5i^bW^ L>^ SOAl^—^Wl ObUiJI 35® ‘^-*— 

(JjuL-«»)5 I JAfc 4jg.., .^U OblAiJj Jjji *4laA>b LiA}KlJ5 .05^^! p-o 4 «Aj^ 

ty»^l ^UlAb ^5 tdii A5ZJ5 ,43 i4jjjs Cife P 5 -i)>Jl Oi^IjS pi) 

^bdl 3 Jaau piS cS^b ^Watos ^^^^p-'IjSb y^1 4llaj pis 

(4^s0bLI ftLb pjo 5*5 .LJ I aImJj ^^5 ^ ^ 55 ^ 49iJaU aJa^cA 3 1984 

tftiS i> jjIpsSII j.,V. C*jlS (j^b p* 

d)i ^ O^ipliH JAX-Jij Ijlj 03 pSo ^ JW- ^1 ^5 -blolsir J1 p-)yb 
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uLb>ujJI uliDgj 


5ib jJu^ (jl JkA5 .dJapbll 5jh mXa ^ 

•llJl Jl i>Lw ^])SJ ^ .^^J3S3S^ 2700 (Jl 4^ i5 i>" * **^ l 1^3 i4JjJLo 

Cal5 ftlpul 1^5 .Ix-JLo dJ5> 05^ OliiM 1359 

iJ3<^|yi fj\S JloJ .j^kAx^l djJuoA jlS ^jJI^ 

.^IJuJI JULs Laa l•^5i>'5A 

OLSb^JI »Uifr Iju c(J0^I 4l!U i^JJI JLiJk^l (5Jua (^l^ (|3 

jdlpJtSjl ^jJ OU^ama ^jUa 1^ cJubl^AuJI^ Oyi^l oLulj^ 05>?4 
^3^1 CajI 5 quliAtl jr^ (jdltft—i&ll dtilj 33^1 (jlfcj^ 

4i..JulSj |L (d^JiMA J^b ^^3 <Jl - 4aii ,m\^ j^ 

ObiS —«aa (jUb ^ »*ri (^1 (Winnipeg 

(jLIsjw Jipb (^1 ^ 3^3 <JLmSSj ^ tSjJjS ^JbJLo (JW O^iljJI jlii 

ituu^lll Ob3:L-actl iijLLo Jl 05^T J5A^b Jla£ . 43^1 

.ail ima 

^lAhiljjJI (3^ 3I 3I djU^JI >^5^ 03'^IP^ JLiuXrfl (jlS ibbjjl 

(# 

Jaaj ^buJI tSj—^ ^ J A /^^^4a,ASA Cuts \ ^ m A) 

j3lpuiJI (jl^i (jl Lffj .JjtLtl J ^b?tafcil c(H i^Ljjl 

J ilUi^l ^ 6^ 3^ 03^1^1 i*5ljA ol—AUu Ja^ v33*i 

. jlsI^lJI (>a \lijA 03®^ 3I JjbA 

3 ] Ojry-^ Olfr^AM La| Cilhu M ^IdjI ol 

jdj Obj^S^S^I 0 * OliA (j—<^3 - 03^ljJI O^ iilb C>b 3" .i,< « A 

pLL}I ^53 'i—c-fcptj (3 b.i^ilfr j^aaII o^*£ ^ *JI ^ 

^Ua JU-C qu 45^1 oL-bj«o ibp^K O^ljJtA 03^LJI (_>*iji (i-j^i^l 
^^S' ^fl3 (3) Ij'-i55 (<^^^2)1 4 jj 3 ^aj >3 ‘b-aUjB^ <3 ^ * j^ i ^ a 3t^3 *3'^b3^3^ c3 
Jj) bJIjruol^ <(<<^5J'^b^t pIjLa» 3A bp’5A U-«^l Ja.^ 

^ 0JJJI3 - coy^b (IJuS^ O’^bJ,! ^Ua JUp I5—«o^ 

Jig' Ia 5A3 iiSjJl (jlLjvuj 2700 (353 <^315* qo q^5 .(Jj>j caJI 68 JU^^^I ^Jb^Js- 

(jI .jLipyi qAj bb jl^I qy^ J^)3^ (£ibj^ O-JlS .^Ltl J 4 aij 1 5— 
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£Uujj)ll Si> d>oliu>JI 

5I 5 jv 9 J^lsw £a1xiLI oLjI^I (3^ 6^ ^litl JU^- ^ 

Lo)! (w^Uil JUfr .ioJjii^ 3! iUi-tf I—a} CoU y^si^ « 

uuA«j .ijjb Oljjob j^Sj ^ SjjiVb <1SLL_JI3 .JjjlJI 5 >J^ 

ijl*:-* 5*3 bt 5 Ijij 3I «L*jiJI ^Wb 3ftlaj jOPii i>b iijxjoi JU*JI 

]jj (CjIjuLsSJI eJiA ylaul—^i^otSlsi Ja«^ (ijL«a 4 JjJ (>»3 

4^0 2S3l*)l o>tL^3 fJ-i«3 p r JI (^ 5)1 l^li—i »L-i^l 

j1 (^1 - iJa^ 03 ^ L)l 35bU)l jl 
jboi ^ ji«3 ifluo) »Ui^ JJ il .^l^l jmS' Jl 

jSJ .IaU^I 3^ ^ threshold i3;^3 dJS ^> itoj l3i>'jai 

i 554 (> J 3 l> (3 j83 . 5 jLb 03 ^^ ^ CjUa^I >a^l 5 j 3 L-uJI ,> 1^1 i ^3 

jjiXflil ^mi JUju i- 8 Ji*ill CJUS oUL-upJI ftl^l 1 ^ 4—**^ 

^LJill 5A lJub ol^ () ^^3^ 0®^' Ob 3 :L -«*-9 

fiJift 032^1 (5*1(13 iHS3 4 lf 33 (^JJI jyi 4JI ^5*1)1 

ftl^l Jl ^UdI JUp ^3-® JI.>Ai«» 3 tl 3 ;laA 2JI jl i>^ 

^jl) Cil^^JtAiJI < 5 jr;^^l 0I51 .mJI J 6^3 Cy^ 

d ^IjjJI Cu^t J53 (JLfr Cu>r^ (JI^I (jUaJi 3, R . ,.rtl3JI vjUjSII t>a Ojja 

jlij 5 Ja—«5iA 0^3*—w-o ^ 3 ?’>! ^ 

a l j^fll iwiljjJI J olSjUti-ftS^ aLmJJI jLi^I (J3 '^l>(( 

Jjitl (3 o-Ja«j l®!y i 45 jl, Hiftll JjbUll (Jp-l (3^3 .Jiitl (3 J3l^1 0*53 

(^ gSl3^ Sjlp (3 63^!>(I C*2u .Js^l (Jx- 

jj 3 (CiUL^yi 0^3 . 4 :.«J I jIjlo OUI^I Oi^l ^ ^>a3 JS 

-^^^1 jm (3 3I ifliiiktl udj^l (3 »l-*u-dl 4 . j i. tf^o') i5*K1 03331 4 * 03ip-LJl 
03 lS UjLiP3 *1^1 03 «il 3 iJ iJaL»»3ltl 01^3*—ftl3^l J 3 ^ 
i3j>3t! tA>xlJI h ■<*>3*^ Ot^ ‘J-®^ O^j J 3! CjIjIp-I J «-L-^I 

dJS (3 U) ‘Lt^I Olibj Cu2l^ . 5 A£>eltl OL3I3JI ^3Afr (3 

«4 * *• «• ' 
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ULb>aJI uU^gJ 


iLtftjjJI Cuoi^ (j-ft L(bjtC '5 gj^%XS)l 

4 4*i w<a ,t*l *»5** glu Jyija jSdS' 5—6JX ^ 

^ 5 ^ 5 !! 2 ^^ 5 -po gL3 «&aStJ ^ ^*>11 >-JJ ^5j j> 

62 50 U (g^xAZPba jAxlS LSi 3 Jx-aII 

05 L«j fij3 •L«4Jl3 J^ 

Lili^l A 31 - ii\^ 93 ^1 ufljciUt ^ft j i Q H oJub hUj i m A 

.OVlxiJt 45 *Ada J1.C U J3J^ j-o 

j^dtio S jxbti Olif’iXM—«rt gdilffCU*! 5*Ap-f3 4—rffjO 9 

jLAJ^I ^JaImaIL Ls l 3 P«ljti lObl^t l 3 Liiat 3 .^txi} 

4A)b ^^ ^rt ^ l5s_iY 0^3>A^M k^louSli Aftt A 3 «>.^a ^^3 <pooIc^ fln&lysis 
OI 4 AU 1 II OJLJfe »l>t i^BjVt i|5 ■iLahwa OLaix^ L-^33 

jLp-3 -q^l3 iJU-JoJI tSo^lj «b3jL3^ " ^^^^OiLlpuJI flJjk 4 j^ .jLitill 

c^^liXI iJUkP ^JLp ifjPElIl JJ 8 OiIi a" ittU i ^ A Aa (J 3 aP’LJI 

OUb 3 M ^ oSJ ilLil 03 jJ^ oi* 

«U 5 ^yt 0 ^ OloO^l 6 »Ij 5 WpOxJSa ^bSl .tjjl Ulia bt5 

oL J 3 fi 3 0 - 1 H 3 ihonnesis (^a—«* u J JuxU ij^ l^j$ C* a Ip 

(28)* ^ eV^AMiPid 4 >i 23A jr^iC CArfiuJ CljrAoit 

Jit Llfl ^3 i 3 J 3 A*a ^It J Lij^fcu tii! 4—A^^t cfl —^3 

^^^^ 3 iSo 3 A 3 ^ 3 ^ 4jloI^ Jlp^I JB 3 .l^xlasT #l«AA4tfb Ot»lx^yt 
^ 13 ]! (J 15^3? jB >lf i 5 j 3 S 3 SAj 6.8 Jj J.^ (Jill 63^^' C>U^ a m a jl 
^ Lajl OU^ M*f^l jl ijj^ •^jJt ijLA^I j tap * tj— aIqj J| 

ijSLc <^^^Ia 4J3 Lait 4jt«tfl3 (^ 3 ZMJrt 4jiaA9cAiit 4 aaaauJI 4r»m^[ (Jf^ tdlalEXo 

^jjXI ( 53 !^! O 3 H 3 bjJI t 3 dAllSJtf dAijt^l i33S >> 13^1 (J^-»A) jl 

.Lttill 
«• » • 

dJtS 3 tjA tfU ( 3^311 JajJt i 53 l«J> JaIaj 0|9 (lowCJt^ dJS q\S lSj 5 

Jiff Jljj^ IJub .45^1 jUs^pALj 4jLi^)fl tjA ^ 13)1 J Jjji ^ i->U^ 

Jl OjjS Ct'—jAl 3 x)t JU>I ga 4— lii^l J ik5‘^3 ^1? 
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£LsUJJ)II 0>DliLoJI 

ddjlJI ^ ^liaJI IaU 1 c> Ohldb iiby Ijh )1 

1 ^ 35^1 OljiyM^l ^ *U^ yaSitl ijl5 2 Jl^ ^ <»l " A ll Jwi^ 

^JajLB 4jJu jJI (jUo jmII ^ jJlaJI ca* ■*<* ) ^ iOJlajiIa 3 I CulS^ *l 3 — 
^ 3 ^ 100 30 ^ ojJiLlI Ji < 0 ; kJ^ J 3 ,44t A ^ JiA .^Lil 

^bJI ^^'% 33 JI aSlkU Chernobjrl Jj 3 :i^ aSjIS <«|335 

U Uw iulkj^Ji C>yL^ i^ 3 A (lliS 0 ^ L>--^ 0^ .1986 

b3ljjJu)3 I^aaI^ XitfIjjJil ^3^04 ^ ^«xif 

^ jJI < JU*I1) OJl 600 go > 5143 iJle- JilT 4 :hjiX\ ^Jl*H dJJD 

jjft JSl 3 I <(jOjji*)l Olfrjij- jjSl 13213 (^jJI ^ ^^Ltl 0 ^ ^ ***3 •fApl?'! 

^ djjtll jU»jwo OblJJLft odbj dlijb Oil5 .43Ut JLjp'b 

(iubJl 2pualb ^ 3 lji:S 2J5^ jS] ^ cJliJol ^3 ^bc.^ 
c)j3J3^ 42ifcpuf>l q\A^LJI Ui^3 CuI5 i^^aaII 4j| jol^ U^ 

Jei> I 3 J 4 JLJtJb OAAa3 fatalism iJjaS o-bJI jiaJ» :>^t3 
ObJ^M^I (^bii3 Jlo OL»wjUa iJI 134^1 vIa^ <JjcA)b 4^ ^ Ua jrv!^ 1^1 
l^ljS 3 t 4^3$^ O^ci Ji 3 .<( 2 JllaJt 3 t>x^l jr^ i,>tui^l 4 u«ijUuQ3 (C)U 3 ft^i 2 j31aa3 
jwuil 0 ^ «UJIa cA-ujSI ^LoT Jj 3 jjj|> A*! ^^ 3 ^ 

S^%jii\ slpJD iLs ji aakJii J> os 
««• 

^ {^1314133 b‘ (^pSJI 4^33jJt (j*'33>-^l O-il 

J 3 *A) Cj^l^ ®J 3 ^ ^ 13 -^ tN-Ali 150 Jaj y U Jl2o ^ 1945 ^bJI 

<q^l iiU5 <1 Ia3 ^^.AuMltb ObLo^l c i i, «« > <ti t U3''^ ^ 3^ jlnAJ^I 

(Jl ^IjjUaj jjl- io3 0^ ^ 03'^ji *U1a) 1 Jlo 

ObLbjwJl JaAj ^^®^4^Loi Sls 3 illff- 527 Olj t . i ^ fl)^t ijA- ^U! J^bi_Ji^l 

o®b4^l 1033 solid cancers SjJLsJI 

4J Sjbj /^^o»jjUAjyi ))S t>a Yamaguchi ^^iuJ34Ub 
oL^ jbtAjiH <3^ ibli^l 4^ Lc UjS (jl5 4Jj>-j jj Uji»Ju3jfyfc Jl 

(ddoyo J[ iUt (Vfj^3iXI J ^ b,lII ftLi4d Jaj 3 .(ji&ll gtifcl o J 0(3^3 

. Jlill jlotOJ^I 4^ ^3 i^JJ! 4,«*-ftJ C 143 JI J c Jljlfrb 
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ULb>jJuJI uL^gj 


431^3 ^ iyu.uJI q\S ^li)l 2010 ^bJI ^ (iy 

JyalxS "»yi olil (^jJl jl J,*»l—a*J 4J1^ cO«Xxil olfcjM* 5-^ 

Oj^) 0^ 6i-J&^ 6^ ^5^^ <0-«-ll 

.^pJaXI dtL6^l {Js- ^UaJ dflJl ^ d)jJ Jl^aXI 

^jU 5L*PU yS^s\ ^jjl Ui^-Jl 5^ leukemia ^JlJI o^ 

^ .V^3 ~ 4.MfdL«Aj| ^Jii lOI ‘(03'^IP^ dtlil^) 3fl iAT^A 

bf 3 j>i£u Mukherjee bjUj^^ 4 a ^3 U5 JS^ 

^IxJt 1^ l^lU^ UJlIP .^jbljjoStll 35^1^1 ^ 05a9lII 4jb5 ^ 

<(Panthton ij^^UI) ^Ijia (| ^ (>ijJI JLjd 1995 

Jfliiygi* 6j3di£U IwAa Ij^Jlmo> OS^ 0^ O^ 0>^33-*^l 

CtAdp^ 35^1*11 »li^44JI jSIajJL) 
|^»|jS 05*Ajd (jpIps —^1 i^Js Ui^ ^^^4*iJp3JI 4iiM^I ij 

.dUi s^sh^ (^1 j_bl^l 05^ ^^3 (J—^ ^3-^3i ol 

* 9 

<joLd^I ^ O^ilj J^ld O^jb dJkijLa OJa>5 (bbj^ LoJIf'^ 

d^A> ^Ji^tjJl QpA jjfcjfcUJLI Olpla. Oai^IS' •j^ 

0j^Sjk3 (^*^1 J^^l ^3^ 0_^ tjal 3^3 ‘i^J3^3^i^ 

ij\S (^jJI *154)1 3j^ocut ^1 (5J5 ^ ^IJuo ^ .J 54Ai^ LLaT 4jk^jAII 

A.olftl ^JJI ^5J^I>II jt J4 ^ ‘05>^b (^LSj i^jJI half-life ,^L<alJI C>—ajy 
s^UjJ <143155 i95pJjo J^.JL> ^ l4JjruMA Ife.i < i<* i > 

f^3j<^ljJI Jb^ 0_^ L^j I43I 3jij^l oIpI k , „ A ^I ^ ^^ 3 )) u * x^ I 

dxiuMJI 35&-JdStl 634p'l 3^^ (jlipj^b l4i)L0^ ^Ui^-I <^^55^1 ex4_uJI jl l5^jfSl3 

qOLuiJp ' 4'w^ ”*"! tjLa5AJ *^ 4* * ! '3 OjIS 

3ji^l5JI I43IPCJI (j^ Jj3 ^ Cj^Is (,^1 ‘O^Jil *ti3^^ 4^UJI oj^l J3li> 

4jIa11)I <3 LqJuLC' ^jJI (joLo^b 0^53 (d.^, If j-yoUscJI 1,^—^ 

<l.af^LuiJI f^Mi ^ O5-LI *li> Jl 53 <JW ^1 d^-uuJb Lot .bbjjQ.^ 4<*A^l5 

JL^I L^jSLi ^ .^^^ujjb ^15-^ J^l (3 tJ3;i^t bby^ 4JL*uJk.i ‘ij|^sjj^t5 
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ELojjujJI go 6 jjdIaoJI 


UlS^ 3—^ ^;>—> 

CJlS ^\ya^ .1^ Ijld ^^\ Jjy d^Slo* ^Lm.I jO i»ll ^ ^ 

^5i>ii[pl ^1^ ^l^psl<*»l (jj - kbtXAJI (3ljbj^l 5I (^IxJ^I dli^tl 

Jl3> ^ -^moa Jax)I pitchblende jIaJI 4ial^ ^Juaj ^ 

^Lol djj^olM 1^5 .ii^^lj ^ <^j|vIL- 4 «o dU^ JLJU5 .< 33 ,^X 4 j^ 

L^l^l ^ ufl.^3 <(i^jU ^ L^I UkUJl (^b) Jj3^ ^3— 

4^3^ 4 ^ 3 Jl 3 cij^UI 3J3II 3 ^ y—i^l »jXI 4 ilp IS 1 » :4 mh) (Jlo 

Sxl y3;^l j^l 4^ 4>A OUlyLlL^ SJ 40 ^3*^1 

L 03 J Lua^ Jju ( 3 SU 3 .(33119)11 jjlo i^L ^ cOloLrttf 

(j) U 5 C( ^ ifli A1 jt ^IxU L^kX^I 03^ ^ ^3 <&jwbJI jljA^I 

di^ CJlS^ JLoi (,^ J^ 3 I U 53 .^dli^Jb J 1 All (Jj J 3 l 9 ^ 

Cul 5 e^lj3Sll 3 j^ ^3Jdl>ll ^'^^CmuJ .i^loliXto.,.i<«J SjJl 2 JI 

6jik J 33 .1895 ^UJI (^ l^Luu5l jjjft pjiyoS dj^ Jju (^jumJI 4jL-JiSjl Jijui3 
.^ 3 lxS ((jUo^mU 4^3^ JiS'txJI 

ilo'jXI 3 iJwi ft Lua Lk3M^^ b?flh j^LfcAoSJl 4 .,.j^bbLI * 1^1 J>—^ 

ul *(^1*—^)ll l^^3lo (^ i^l.X r^l ii « il Ol»i^ itw<»l| ^ ^ 3 l^^3lo 3JUII 

IaI w i f^ l 31 Sj^Iaa b . y^ i gw 5 iSj^ 6^ Cy^ L&il oU* I «iiiyll 

(IUj ^ 3 a 3 . 3 jl> J 3 l g^i g ., „ ..rt{ cC}Ij3j;^)II ^ OljlJ jjq c.iit 23 (^1 <ll^ 

US -IAJI 43 LiI Jj*i 5 Ua 3 Ui j 6 ] ( 3 aa 1 3 !j^b 633)! oU-j—« aoJ 1 

b!i^3 —M*oJlj [>|/tol J 5 l Ijkjjdb ^])SJ “L-^l 5 j)l ^3^31^11 ^3_Ja 4 »dj 3 

ciUi^ .oUoI ^^3^ U ( 3 ^ JpUpJI (Jil^l OUlLjuf ^Slx) jLjhM 

3 I fl ii ^A fr Jli ^33 (^I OblbjuJI ^aJ^JI 35 i 9 JI JkJI Lolo 4 sl ^13 4 aIj^I *^l 

Olldo JbJisdl jj£ j 3 >LI ^>a 4^3 a Jl3J9l> ^^u«l33 u*^l 

pI 3 j| jA JjM 4 a^I 1.4313^' -UsJub 0^ cbS 4 p(__«jVI 

Cjb3j;v^)ll ^ *JixJ> 1800 3—ptU (i^l (jA (^1 <OU3J3 jJI j| ,5j3L!^l Lj^UJI 
^ ^liaJI ^ Jt^3^ OUj 4 ui^\ ^ Ifys^ jXjo] UiSLb 

.^3£JI ^>a Jsl jJtd 
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UUb>iijJt ul^9i 


^ jJl3 i(brachytherapy ipJljdl) y_*cio>ll ^^U-J^l ^^1 

jAsu 4^5 .4U jl Ax-Jbll jSUaJI » * S ^—>^3 

{Js> ^ 5^13 .^JJI iS>?*^ Jl 4 k—^ 1 _>SlJaiJI ijj^ 

<0 

‘ V'l^* "'' a .dlift ^Ia]I ^Ij3^I Sj^I (j jSjj (Jlill 

jltj- Jl Sj^Lf- (•5i4ljJI J-2»3J iAlpharadin 

<LwAj ^JlmIwXI yb .iSjjlaJI CuU L»4»3 ^lla«JI 

2£>JUL) ^tJLwwUlihlirt ^L^bll SjujJ\ i^\l»jJ\ b^l 61 4 

■V-iil ^iUsl Jlx. 5jjJ JS! 0^ l^il U5 <i**UI bblpJI J*fl3 U jjJl 

^AkUl 4J gJlaill fbi^ill Z^yf o* tl^ 

^Ia> (jI (jLJdj^b ^3bLAJiJI C* wfl"*l ■*•*>■ 

€5^;ilrtJI OIaJ? Jl J—tA3 J^ jUpjwJI 0I5 ^AUm .llJ 4jl—j^b 

bbl^ t^l Jl J3^3JJ 0^ ^ Ob3jiS))ll ol® Jl^b3 

ISj U J39- »Lk^l JlU cjl^ lit JIa 3 ii^bdl (>a CdM Jl 9 03^ 

j1 iSl) AstJ&lb dJLaSl) jajlAj LajI 0^ 

<»bw^1 ^IJlmJI Uj 4 ^b ObjJ 6#lj3 ^btrt^l iilju JA 9 IOjjja jaA CjIS 
4jaS3 u>3Jk> J ^3lAjQJiil 3^4?^^ ^aIj JS 634^^1 ii'^3^ ot (3^^ U^ 

^ LuQjja Uj3J OS liJJI iil^l JjL-uJI (^3 (lymphedema 

jipo 05 ^buJtf^b ioyjtil OljiJaJl jl® <ilaU 5jib Oill^ (33 *u9l_>k^l3 ^1 

(^1 J-o(33dl ^3-® dbjb .(3-®3^l (3^ i3A£- Jaj j^\ J 3 4^ 

«» 

3^ LbJu^i (3;«^ 

lib *ajR_ uJ^I 43Jj (J!J u»l *i5 4 j 1 ^3® oaJb ..)3 

gxjLotl 3)3 -jda^ JS 3 «j 4 j>IpJ| |jal3 ft|y?'l **' (JA30JI g;J8— mJ jt 
JjLajJI bdlS^ l^ dig rtil 4^L.ai^^^l dj^lsXi 3^ 

(jLp bj3jTA 03$^ y LoJlIc (33JI ^bz (3^ ^^3^^ —wl ot—^ V>* .djiAxlil 

0-® .Lop-^ (1)3—11ISj i^litl Oljl^l (3—® jt (J^L-byi 

i^Js- OjAS ( QgiAi Lo ((»lJasdl jIpu Jl d—i^lxXl 
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£llLUj}ll gi) 5 >dL£Ux)I 


^U»JI id5 .4 ^^Ia 1 I OUIjClp^I ^ ^3^1 jAft3 

^JlS’ \Xib ^ jtiiAj ^ ^^yu*_JLJ ^bkll v***!® .«4^1 *&l...m 4-II 

^l5JJcJI OJu^ Jlf IjlLjuf 13I5 jl ^Ij (^31)9^1 

j^] JS$ .SJl^I IdUu Lo^i^ 4 pupc ^5 Slj^l 

,iffuff%ja jA ^ S^l^l A ) j05^t 6^ 6^ 

IJiAk OU (jj{tJb5 « 4 JLaSti O^-yjJLil f[ j 5 >» #ljj^ ^5! Jij 

c^ cajjUl OUlklb ^jcjt^b b3L^I <iis IJb 

3. 4^jtk£il ^x-J&l - ^Mhll Obnu-wiUI ^>S3 .oIm^ uIjei^ 6!>^^ ^jJI^ 

4^5>jJ5JI jIJL itf^lb jiyaS}\^ <(MRI) ^^pu^Liit CjV^b j-j^^alll^ <(CT) 

£.U^| jjj^ ja^3 .dbuyi 2J3IS oj^iOi 3h*piil *L^yi3 ^j^il i a^Ja ^ " ; - (PET) 
(mW-maIpO ,jhwU J?sl iJI bIjjJlj OIjL-mII jb*^l l5>-^ 

jox) viUjiSj iOj^ ^Is—Mi^ 4ji <>il*wi>' j^I 03^ »LdP^I jox^ ~ 43tAj 

<jj)L-«il3 ^bl (^Ju9 Jb 5j^a^ C)l£'>if Jjjy ^>S-c vl*^ C>l>bl*)l iaJaW .^Ij3!>(l 
cI^_ 4 *Jd 1 -^1 5I 4 aaL^I b3lA}l ^523 ^ 

4. A3^^^t .bliKil JlJI di^bcXrftfb ^uuuj 

J-JIS1J5 o^ iihi^ 9 \j^\ J| ifjJCuo 0 \£'jt^ 

JS5 (Obbliwl OJift (jjo 4^33 (3^^ <4i n <l <*ii)t 4 pu*J^I j\P jJs (^I gj*— 

.^^3!) 4j^id o33b5 (^13 (l^li (J ^iLL V .i h I^Ia 

^ SlibAXa - L-ajoJL?’ Oi® <C-jl ■wfc^l3 4 jIa-jJ! J .ii.,_.4)t.^LAi> ^3 

^4;-4wJ U iftUwili jAi33 *ji^t v53>^i fC-iJilll 

<lfr3Mi 4]l9Jt t^bc^jl Jj 44 »pu ^ I ^'^3^ .(j HftwJ I 4.*^ 4*j£>-l«5 193 jP’ 

> 

cJi?e33 clow-residue diet LjIaJI JJS JIjl-^ ^Uaj g^Lpb ,^l3 C—po q j eUjJ3 
iLJu^l 03^13 ciLaKJI (^3*pJI 3—* :u&L_jyb 4^Lli)l d_oAb^l 

b^l 1^ Jc. 3IS -(,^^1 3^ JJ^b <4*JI jLa^b <^3baJI 4_5l3iJb <0L**4 J >JI 
- JxuJLfllb ‘tl—^5321^3 «(,,^3jdt - 4J32J! OlS C>bb>^^^^ ^ —Ipwj 3^ 
k33^>laJI Jls (J elliJcio jl i;_cttltb Sj^^ 03^ 6l 4AS6Ja^l tilb g*AJ^3 
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ULbjjuall uUogj 


L>^ jlffJI J—fliAll jl ci-AAb^l dJub 

fjb dllxj oIjj JkiS ^ .^^JUjo CjIS djUJI iAScio^l 

.Imodium ^jtio 

03 l^ CiALLI LjI^ iC)l<|Hi M \il 

iOliUuJI ^ jM SjUJI dJL^ lidUJI 3b5^^ ^ ^^ilpo 

,^1 JjUiJI J 9 ^\ g*jLJU U>o3 o[j jjl 33 (^1 iuffJI 0(0 
0^l4»Ju dliJb CJl^ Jtya^l 0 [oJlII |^ jlSVl 

ol^ .johII) oUbip ^,„ I**yll (Jb ju»-53 ji joi^l dlJL-^j :disciaimer 
■l^MobLo u 3 jj^l JoLfl—2^33 (j^ ^^i*ub 

(^PLuomlI^I ^L^LlLI OL-^Jb C*pmaj v U 

jiobji (Jb J-JaH (^b *>^b ^AjbXI ^ b^to i^. ^ Jbl jl 0^ 

Hijk. J{ (yipik^rtl C0I5 <^bL^)ll OL*wI> opo UjlI £'3 
ojo 35 ii JSo JiiiJb ‘^bi (|jJI 05)3^1 JO bJip-3 .joL-idyb 

iSjA (Jb 6 ^ 1 ^ ^b^ ji> I w 3 Cijl 5 <l 5 .;L. ,«*i 4 ilJubl 

.b^bJI oJ^3 ^IJ 9 j%JI b^bJI Jsa 3 (^3 «bt^l J3bo Col 5 
J3t OjLuJb 4 ^ l^u^dxol i^jJI ^3JI 6 >a)I dlb J 1 a 23 

Cob oS Col^ .ol^b bftLo bj^ O013I3 *\x>Js\ loJOP ^—^>?‘ 

La jJeia—M fl CJI33 I^JlaI iiiiA Lo Ij'^b <J»ii-wiX)b j(|t «^l 

.<(0(6LmlII (5JlmO^ ^S^Jbdj 

Sj-A cdd .ii^jJb {^^S' (jl 5 ^ (OlifUdP ob^ i3 ^ b ^ 3 

‘J^3jr^—63^^^ 4 j! 4 ^ ls3^^Ro ^ b^b^l ^5*^^ (jUsjuJI (jj i5j—^1 

li ^>a .La^-uJI 5A ^3 03^ J-^Alottl Jjb ^3-^ 4 -J }3 

(J^jjjj^SDI OLob ~ d'!,A .,1 ^jJI ^^xll ^3^ bb ?b^ v 3 ^ 3 U (jl 4 i 4 ^.i f 

(^L(jb C-ol^ ^-..Ml 03^3^^ . « r i«i ) ^l <_)biajo 3 f 4 *a , ***41 

^ij.. J^l^sJI JL^I (33'^b^l ^^3^ OLi-iyi L-ibjJjo ^ - dJLli^ 4 II .OjS 

O3S3 (jl iisd ^ \^^J^^ dJS Jou .0^54113 ^\mjX\ ;j] 3ib<3 jbll CJ^ 

LofftMf jl 3! <tla^ lUw CJbs dj]f jU9;t4Jb i^La 3 t^L ^bll Sj^AJI i^t :bl_ mj| 
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£L&juu)II $i}d>olJCLaJI 

^ (J| ^ ~ 5^ ~ 

JSJ .randomness , Anil Cul^ 1^31 ^ JLij 6^ ^ J..^! o^ 

.<Lo,^ L>^{ (3^ IJuSjr 3 Jbbj ^1 (^^*4 

4—MfjJbo ^] OumwJI ^LI Jl^I 6 ^L lb (djr^l ell) JVL>i ^3 

jUs^sJJ iLffAi^l CjIS^ U4^ ^MiU 3 ^a..m^5jj 

5 I ^ t^^^^oLpdl Ji^l (])iA djjl^l)^ 

^ 543 ^ jlodAll J^i^ (Survivors Jj 

CjIS^) *djr^ iL^aJS^ Ojr^ 3 Aft) »lij3 ULoaS 

CJa^I Ji$ •(^(Jl-iu CaaI 4^ U5SSLa ^T J>Jbll ^ A*ft3 

^ - J^l:dl 3 Ja.M( 3 lA 6^523 5I Ijrv^ ^5—Mtl CulS . 3 JIa&)I viUj ^ 

OJlS^ ^jIaJI I^Lm (3^ jhft^ 0^3 ~ ^lft3 (J^ (jl ^ta * .twl 

jl3‘yi JkftI 03 ^ 6^ all aIiAI lulAio *4 iIi5a 1)I 3jad^l JjuJL) 3g i flS*A 

.^VIaJI v»**<a> ^Lfi3 Lfj^ - 4j5ldAiJI 4^5^) ~ i^\js^ 

(jl JjIaa 0 ^ ^ OJub oj ^3^ CajI 5 .lAiiaA Ojya .Ij ^ 

4a-^IS cCm^S'^I ftUjt ^ CJilj .dLftJI JiJ J h) 

0^ Ot^J3^b 3)^1x113 iiLm^\j^\ 1^ JUiftlS g„ .ijfl^l 

j[m UjUfr ^ 5^1 1 }^ .liflillaA ( 3 ^ ^ 4 ^llll 4 laftJJI ^3^ 

OaaIs ^ Cy^s ^i.^.uJL)l ^**'*^^ ^1 3 ^ Ijiftl3 03 ^^ .■■^■ll 

OJld .Lil^ftjl liajj^3 cJ5^^ SjumJI 

4aA^I (3 OjS^ .4^ ^jJl3 ^Ia)I ^ t« oUs»j«JI i3a 4_^l3 ^|» ij3Vl 

i«3lAii>» 0^jsu jLd JLaS !42j_^Jall OJl^ Lu^T oulfib llLo^ 

JA OlgrlKrfOA iUlfrI gA x$J>^ S^ SjjjJI Ojli ^ - «Laa-*( ^IaII)) ^ <«gA-«JI 

.<<^.^1 43Ui» «^)yia)l ^a£m» 

fiU CJjjl dJj^l 4jll9juL> bb^LQ Cl 'S p|^ Mij c^lJdjwJlJ 4Sbd e)l —*tJb 

^J3J1 43^ 4..-^l^lJI (J-fi^-I^I 3^ ‘^-J3^^ UbaJuL-.«»y 4. h ti <» ) 4jJa£- 

4 JI 9 JI ^3 3^^ ®(3^ elliA ^ <^3^^ iJl^l (3 •c&^’bJI JLp*! CoU cjuillll 

(A) Rday for Life. 
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uLlo>iJuJI uU£>gj 


.Lj^ iaJSlIl Cj^j^ *x 5J .Sl^t jL--j5 *ISj (jii 

4^1^! 4Jb5U3 4 AjM Slj— aI OS—imaI LoJI^ (Ja^- 

.«4Jlltl IjaU jlb/vJI (>• O^ipo jl 5J» :Cwipl ^ o-a^ ci^LjA^t 4^Uil ^L_ 

.dU Ji oUbjuJI 0^ JUi0-^ oUja \jjb Ja 


200 



12 


ooJLiJI diltajuikll 


^ d^liaJI jLjb 

ijU cjjJa—(J 1 S 5 JI o-^ 

jlJ U5 , 3 ^ i-Jajj S^^UaJI 

J-JALa 4^3 3 -^ JJai 

j 3^5 ULoaS CiU^^I Cul5 

4^3^ ji^«iii.wil dUd 0 ^ 

3 O^U^I L»<olS LoJLa^3 (lS'-^I 

4^^ 0 ^ Jl^I ftl^—prfwJI 

(^1j^l 5 03 jy^ uljri-J^I 

^1 _mJI 3 S^Ua 1^ iJS' Iju^ - 

31 oIjuIaII ^15 4—.ttft^LtuJI 

^Us^^uJt (ji\S lAlMi 4jLo ^^3^ ^ ^ uLuo 

> 

3 ® ^Idj LuuaJb ^1 3^slI3 ^ 4.>oJ 5 
«4„.JLait j^j^» ^ ,4jL —at 

J5M] 4Sj^ u—^ 5 <cachexia «ua_ijJI» 5! 
^Xs^> 33 J 49 4^^l Jl^! j 1 d^ais- OlotUxi^ 



Jl^5 cdli^ Jbu U J— 

Jli>_p 1 ^ ^ 5 ^ ji 

^1., a ifttitJI <X_iflyJt ^ 

( 5 JJI 431Zmi5jJI jtibjuU 

ijA ^ Wj 
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ULbjjujJl ul^gj 


«(3U9 jvJU JLau ^ ^ .jlioj^JI «4-JiSl» jl 

4JLP jruxlll^ 4 j *^4^ ^LoA^I 

l3bU{ JaA^I OI j'^PumX OI5 ;wJI C*^j}o 

^aj^LmcoJU Ijr^M Ipjp ^JLAImi t\Xcb oLtt—<!uJI 0^» 

^hXlLlI tfiLiAA.^ .3S^*gXI 

Oj—S^ cjljr^l iSjih libjJuaS ^^1 3 i^^il JbL-^ 

(gA)li i<*il 3»ai; l^SJubLJ^ f^l 4i^5 ^ OUj^l 

^5 <05^ j^LmXI ija JaJufttl cJLb 

(4^ ^b5^0«l)l d>M S±^ «ftLia^b» j^.X ,ftw"it 

J*^ ^3^ jJ cU .Uljvi j^l _ mj 5^ 4Ai^ jA^*) 3I 

.4j J^I^ Jil? |>J .4AAljil ^ ^Jaaa OJifr3 US^ <«0l-^;^4Jb 

JJJ3 ^ <^'^5?'5^l O^ 659^^ ol^ (4jo3Pti^ Jlioj jI 

idJj53 <ol]9juJb (Jj^l 4.-I»33 Ci^33 JiU .yl^l O^ua 3^3 cWoiider 

0 

0l U 0^^/-Jl ^3A ^3—^1 JA 1,^ V-T^ 

l^S 3^ OmS^ L_^ ^3 4^uj^jJI dJId^b Oj-3 Jkd C*--xS 

^3A0abo3 jy^Ljm «..dj39 ^ cL^b^l v^bu^ljd oIjl> <ibl 3I 
.«0ll9^fuJI ^ ^b» b3^!S^ bboAS j3JLJ3J ^3 3IJ I Jk^l5 

jL y ..djaUl ^3idA oL-^l CJlS^ o| le oUs/^l ^ 7(^j 3l» 

4 j| ..i^jJl3 3IIJ J3§ 4 jL ^ItsyuJI ^ JI ^3j^ll0o Ijls^ yiol?! 

l^bdlil Jsoj^ *«^*iii».«*ip^ ^ 

(itbJLdl3 xJl ^913)1 3 4a^ c«j^ ^ (jLb^f^uJI (j|» 

JUj^I 3 oLuJb j35tlAlJ 0^9 <^lj.P3^jJI i^bi\ ^ .ftljAajl3 


^3Uj jl 4iSl£ ^JJJI li .iJbil—«il 0^1^ 13315 ^bjJI (j (3— 

cu^l^ll OJ ijs’ ^31^1 ^jr^» _ mJ3 44*1^11 ^>^319 

frUJbcjl ^ Atfu^ ijs- c^bjJI i33 .OIpj^I CJl^l3 

c^3Uj3 t^ 3 ln 3 ^3^ 4 ^U^I 0134^^! OJLpUa 3 gp* (J 

. 4 IJJI dUb (3 ^^3-5 03i^ 0(bL^ 6^ >5l <Ja^I (J3 <<.,.jltj-uJI ^3lSj3 
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o^lAil 4 jL^jLuiJI 


Stand Up to Cancer «oU9 j^\ 4 ^^ j] 

CJ*1.ma3 <^aamJI (jbl^SU I^JLQ^ (^1 (>0 Jj^pcb 

US cOlfi>j}All ol JUL \^y aS co^Juami jl^ IS] Uc 

J1 ^la23 ^jJI «UWI ^ J1 vaJlz—« tf cJJ 

Jaai Uj) - ^lil^ oUj^l Jl^l (Jb ^UiJI ^ blj^ 

VijUjIa^I JkA jSw'i jiiilfill J| ^j\iu La 

JJUb <March of Dimes «>(b Salk d)5^ 

^ ^3^5 4J3A 6^^ 4*}' " * ' *''* ^ 5 ^ '* JcUmjI ill?K,»yl) (])IS^ JlAlsi^l 

.OJu^ ^b-hJtla£jl 

.^^uhJI U9 JI JaA OU^ Cy* 5^ ^ (jbjwJI v.*lti<) ^ 

bU» .^jlII (J^SaJI 2 Sj^ OljLal^l^ Jipl 3^Al;i ^liSJb Jl^-mI^I 

caij |L b| Ckpi3 ^jsoUlk J^t ^ 2 j ^ 5J 

jaUi^I ijSu UjJti j\jo ^ jk^l 

joli W A IS^ Jl^ ^ .^LoIaI 3! olj^l ^aIoII J^li> (jjQ ^Xa^Lao OJui) 
SSjj^ l^ u-vaIS aJLftii 4wll J}Lu^)aII JUiAt ^ 

^ Uth^ ^>50 co^aU oli*JI ibltjl jjL)>ll ^iU5l 3 ] *ACT UP 
^puaU jLJblxLI Jud ACT UP SSj^ Oj....Altai <1^3)1 ^ 

Oj^a l^lJUaA ob^SA J iblol5 Ia 5J aljjJlj «IJ^I 5jbt <^IS1 a Ci.aifcl5 

^ . fljjiajj .iU^teA jla*_wL Ob^btll iibo^U Jl^-^aStl ^3—-o 

^3^3 cUaja LdjA 4 a.o^ ^jJlstA (jSfl (3 ^*C .^J^JLaJJ 4^3^ ^U<xa 3^I 
• Olt9j<uAi1 «LiASJ JJiA ^3 O***^ HIV (^juudl j^sJI ij** 3 y^ 
^ ^ 4^b 6jllla)l 'o^ "* 3 l tj J3 Lj>3 

^3i o -fbdl ti jl—i53-^^ <S^ 

4JU-AII ob^^l J 1 J5-05U j^l 4«4icL-wl (^1 w^) vSjJs o-« f lUnderground Railroad (*) 

.[^jUI] 4JLi^l 

UXh* aAftluJI C)[/.iM^I Odl ^| I^JLm Ol.^^wws (# #) 

2^^ (jWjb jlpoj 3^.^ <1965 ^UtU Co^ozll 35 ^ jI>—* 1 iJl '^ 1 ^ ''* *** 

.[^»J>jj^)] OLuaIm* 


203 



(jlbjjLuii uliDgj 

^aaL> *^ 5 ji <^lu^lj Ju>5J t ^^1 *^lx^l ij ^3 •^Isil 

^i«XjnXu*L }3 ^ rt *i rt^JwjLwlo A^aa 5 

^IIj ^yblii^l^ c^xLbi^l OlJl^zLl JjJLpo cjt^b 4 ^)^^Ia5j^I 

^iljilil LijbiJLI ^ it^ ^3U>ll JL^I oJu^ j^LabJI j 5 -Jc^UI 
.Lbjl^^l 4J^) J^Iju j3J3 ^^\ dJL-OxJLI OblL^^b 

- 0j^Lw4tf ^bj^ 4 | < A» <a jLbjwJI <44* m i i ^3 

JuJl£ »Jau ^1 ^5 mJ ^ Sjujli^I ^IlJI .I^IS ol^l dJib JiU 

^IsL^I^ 3^t*ftii^l ^.i^b^LI J*j*i j ^bu lO L fl A *i*4lilg Oli^L^I J{ 

^ Solzhenitsyn . 4 L ^3 U^ 3.*,.Ja 3 ^ Ot^ ^^5 - 

.d^y^Ail (iUb jwuM dots' .4<^lJb^uJI 

translational 4...;^j^l d>>..j^l g— 03 Ic> 1 * 3 ?* 0 ^ 

jSjb (iLtail tiUS ^| CiJiAsul (^1 JywJI ColJ (^13 (research 

0bJu?Jl3 Ob^b iib^ 44^ <33 .i^ JlaJI jJa—4*433 i35bs £^33! 3A3 <^^^^>*i3Lto 

^3.M4jJO ^^jJI •I^Isl)! 4£'3AJ9bO -JiL—*w3 dAMJLf> cC^MUpJb O 3 I <44^i!LI 

4 JUaia^I O^SL-mJI (33.ii»<44jJj ^^^ 3)30 :4 i** h ll 03 ^^ 4 aht^ l OL-slaiUI 
^Ij 3 ^l «l^l 3 (OJaJu^ 4^3^! jbl^b j-03la3 U3A^3u «l^l 3 <4JbJI J—p-Ijj 
(35 .4illM (5,>la3 oil ?^^1 65 >-J buAj> ^3 - ^^p 3 ^bu ( 5 iOj-^t 3 

sXxj U SjL-S coilkJI j33j <Olj^L-pJLb ^LiaJI OljCa 03—^5 

4ij^ «Li^l ^353 <(jfl*?**.t**il (J 4Jli9;wJ! L> 3 l 3 jUI Ob^i9b»3 ObL^ 

(^3 - SjoJk^l 4^^f%4JI ^ojL^I ^\js>\ Ji£'l 3 d (J33u^ljj ^3 4*^1 OL.^^1^^1 

.(wJaJ}3 ^bJLsdl 01^313! l^ jojbcG U Ijr^ 

Ci j%io J 3 (j-ffti d)3J3-o 4,Q.4.ffiy4nl iLwl ja <Harmon 03 ajIa ColS 

3^3 jdllil f->5lb qoLojLI cLjI ^ qCljl 4*^ 

oLjjjd*)! JJI3I (3 - obL4Lll .1^19 jU: 3 jv 4JI ^lyl Jl^I Jti>l3 
(Vemurafenib t._,j-u^lj3xi^ v^j^^Lu^jo ^Js• (53taij i>>?o (j - 

(^JO (3 5>^ Jss^ 4^3X1 ^b3^l ^WPt^ (jQJfliJ JLC-b jUf- 33^3 
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oaJLiII dJljbiuill 

iL>^l « 5 jrt-.i-<aJI JjVl Ca, , ,>IS .BRAF 

(^1 * 4111111 lLJjJI Jiii ^L-aILj !6JlC'I5 ji c4-.jjJ^I 

^ J^-opJI JJ ij^y\ o^la^l (^3 - 2 J 3 i 5 ^ ,^t ^ La^ 675 C^tUMal 

.ftl3jJl3 flUjUl 5 jb] <Usl3.A 

^dCA - U4)>^ q^3kM ill^l Lbl jl^ oLjtJ Lu»3 

6^ Sj^Jall 6J^ <^3 il aW ^33]) Oitl> j-» ia2i ca—Molll 

^ *** ^ JS—^ gji^t ji (Mcliaughlin <U^iA Iu^l3 

cRyan jbj U3J^!>i 5^3 t| (l^^iU jl 5 U 5 <«iS 3 la)l 

cdacarbazine ^b>l 5 ljJU ^1 ccontrol group SjuaLUl 

JS^ *l 24 tfl .Jmsa 3m> JlxAII jj^ 3A3 

iRjiyi il^jXI (J Jii m alb olS^ ^JJI cq^JlS^lS^U .iljl jl 2^ ;jlj—Sjl L.fl .w*!g.1 4> 

4 pua Uj ,^jJI <oLjj ^ 6j3i JoLiJ 0l 

(J® 3 ^ 4 jy ^3^)3^ ^ -Lo J> . LaJlSS 4 -.AJ 3 

.^jrPvZil <i^3^3A 

^IaJI i w iii Afl OmmI bljU 4 x^^ 3 <e 4 j£i$ dJujSfr CulS^ 

S^Jjf ^3*^^ illl—lA 03^ 0^ idJkA Jlo ObjLLo (33^ 6—®3 

joL>i«Ji&ll i^Astdil ^3-0 tjIS JLas <dUi gA3 . jL-«uj| 1^ 

i^\ ^JLjiiZ--a*J .cIJi Jt.LS' ^jl^b SJlaLUI 4 fr 3 Aj^l J 

^ ^3i ^ uu>^ clinical equipoise Oj^l^ ^JLL«aA 

, j^l ld3AiA L jLiftil 4-*^ 

(^l3^-li^ jl^ SUjI giPuall Ja 03^*—**' *U3J!1^ JiLsq US' ^iais LaJlIp 

ilp-jXI 4 ^ Ct—^1 i^JJI O33JI J3i^3 -tfi |ja_^jA ^3! JL^tJLpbi 

(J c)LaAA 4 i^ 3 j 431S3A jX- j^jjjbjlS’li Jl Ijl) (4^111) 

43^ lWJ^ U ^Js■ ij^Laoo I3JI5 <Ju^ 

C*i§3l l^il 4 i>ji (Jl Ui3S ^llll 4 i>jJtl CiX^I cijl^iJI (33 

«• 

c*^lj3A-J (jl 4J3SII jJjLoiJf 0>-4fel .^;^ 5 AJ 5 tll ^ > IxQ. -.j i jt 
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LjUb>jLaJI ul^9J 


(jltj-uJI Jlaj ^U3 (J3i 51^1 <X^ alnJI OilJ« 

2 ,^i\ u LiU ^^L)S jU 

iJaJjsJI ftl^jJI (JLe Ci4l3 Cij jo^ ^ (^1 5jbl Jl 

j>-^3 .Genentech 2^ J—3 4 Sj 5 _-«j ^^>?o i^UI 

J^Jol a 1 2*Jjl S^ ^ 5<ilfr i5'^>lil O^ )J1 

/»^0jjbjl5ljJb 

^>A^I iJWI ^>jl 3_Jb3 <ob^ iSxjt—W *iJL_lA ^ <ol jyJ- 

ja i_«JI I^aJ jajo Jjj*JI 4j^ i>o jU cSjaLAJI 

^>A-a U5aujl3 ul^b 2P5APtA J 05^3 ^ ^3 " 

(^IpsJuyi 0 ^ <ii^^ 4JL-4^ OjA CiS^JI J 3 IPU 3 .Lj.*.^lj 5 A^b 

(j OjwOil ^1^3! Cuts /^^JjtAJb l^i^J j 5 i«»ljjJI (3 I5SJI—u) 

5L>JI Ju5 Jl^jif jl5 .^pIa^ Ji 4 jIpcS ^>0 *lpot 

Ca 9 iJ JajU Jyol^ 411^ ^..ufjLoA 4 j 1 .4A)bJI ^^apJI 

i3Lw 3 CtS^JI Jl^b jlS» :<<olisi/«JI ^bj 6 ^ jI^aa Oj^ .,^>«a— m}\ 

4J3J ^>So ^ 4 j^ J ( 3iL«*lJ ^ <^iUJl fJ^Jl JA ^^®^^5AJ>tA 

4 ^ |p. jafljl djL^ (3^ 4j£ioJ Jjiflsl JLiA-3 <^>^3 3*AaJI .3»i—stll 

(^3J^I ^J^ll - Lil3Ksi jU l^A—4*il (^^3 .bl^ Jj X>hjA |J_A (3^ ^ 
.q^^UU oLsl iJjJI jUsjmJJ ^ill 3ib \X£t> jU 
^■ A * La ifJllA (j4fcJ iiaJLait! 4 JL^IjA (J j ^ tu l U ^J3JI (J1 4* i <« *Jb 

o^^aL 3-0 (UA-iw^ SSLuJI bbUJI ol® ^3^ 3^ jlaJI .ftLfl—iJI 

I^Ip- \jih 633 Jl> jIaa .ba-«3J j4fil3J 4 Aj_^ <^“^4JiL«a5 

b^loJI 3l^j^ JLli?JI ObUcy^ 3-ff g . j i pr , « < 1 5^3 

.keratoacanthoma 3>-Sitl tpl—^1 fJ3Jb squamous cell carcinoma 
t_ .U?l l (Jj (3J^ (jifi asJi^lttt-LI Ob^^bJI 3 * ^^^^OIaJ33 Jx' 33^bJI 

4bp - 3^ b^WI 3^-*^ iJ-®l 40bA3Jl oj-A 

3 a l3iSbaaJ 3^ pLoiaJI 4 -uaj^>)I o^ptJI 3t^ J-® 

3b3^ ^35 v^i-33 c^ 3L-A jSjb (3d3 (3 .Oj^La £ 3 3 . * 0; (30^1 4j ^ La 4 _j 3 j 
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oaJUJI ^UbnUl 

flploLuij ^aaIm ^Jall 4^ StuMit <Curran 

V-J^PtiJ *^5? L^L-iMf mini,A ^1 Ol^;W vS*^! JIAa^^U 

L^ cflA ,4 ?> l Js 6^ .1995 ^IjJI JlLo Jaxj <1*^ t^juML^ Jlai^^l 
OU^^mJI hy^ 4^53 Js- j^Lu jJl5 ireelin ^1 4^ ^p^^ 

^SffCi\ ^jA yb .cerebellum ^c-^l dJh U (^UjJLI jSLil «U-JI 

,>4^ q^l 'iUi \3 V5i*^ tjljL.i)l jl jiS^ <63131)13 O^L^^ut)! 

(3^ ^33 .mao 63 ^ ^UjJI oLu^I Oljilill 6^ <iU353 .4 apo^ ^ 

ito\^ 4a^ U%a 6b>--^ 6 ^ U5 cJIaIsSII Oblk^vJI ^3 .^ Jl-jJla)I 

S-*t^ (^13 ij\ioj>M 3J^3 (medulloblastoma (^Ipdil (^3^^! ^J3-Jb 

qu dji—^1 JjjtAa 6^ ^13^^^ 4-Jjlaa3 

JS qo Oilier 5 ^DLjla 3 SJ /^^^4a ..i) qubU 5>tj: JSU Oillr^ 8 3_jfc qv_iiyi 
1^3*.II1 .^ ,^5^1 (^IajJI ^ 33^1 U^ <6^^b^b ohVi 6^ ^ 100 

IJiiU J3 \a (^^^^0131,,. .ii*** qu.Ai> .lAilll q—Ja—AU3XA 

(j^lxi^j J1 J^9ui oS l333l£j^b jilqc-l qx ^3JlAJLI SjUj yS] q«J J^Li^l5 

.^^®^<^piuoD 2J>-o3 ijj^t Ja.tf» 4 jIj i^-io3 L03 <6315^1 6lJLaa3 <jl3'53 <3^3 
6j^ 63^1 ^IS-tl j (^l^l (^,-.A3j^l ^^3)1 ql^ (J1 ^ —«<a)U 3 

qfljil Jlo 6^ 6 ^^ 13a qjo JjiaJIj 63®dl*j 6^311 JLiloyi 

SIpuJI Jora ^y SJ - tjpj—}t\ Jj 4 a .n^Jb b; m\ \jy> jlS^ prognosis 

(JMJ (J1 4;—M«jjy « JIp- i^l {Js-^ (J 80 3Pt> 013*. m q«—0J?J 

63^ (4pc^b Oy^bJI 63^ LoJAfi- (^x^3 .lluo-03 tw>b 6^/^! 13 a 63^6 
JLdbSlI 4^.^t i3 dv Ujaj 4£>’yyi L^ .OjjqJLq 4_ujyjl L^ljdb 
0^3 (JlAiaStl sXp^I CmSt H J^» :bbls 33^^! |Jj 6b5^ .jjtlll dsj j\mJ\ 

3Pt> t3 O^ .0)31-0) q«-OJ> q* J^) 6^ (^3Jl3 c^^^^ 4 SaIj-LI q-tt» (J 

4;^ (^..i ^ta JI ^3U 61^ <3 j 3 ^ ,>«o*JI jUii] 6IS3 io)0LJI 

liljJj iju .^Jifij (j! y 4 j! qp- )j ^JAlll j 4a^ ySj jl 

y j\Apciil ^ ^AJzJI qj .4 aJjI£- JI3 4o-*ojJb yAj If'lj^ q3^zu) 4 jL^ 4 aj!u ql 
.«qllpcA qo J>^) *^11 j 3PbQ j ghl0 )1 ^ 03!^*U q-® 51.3^I 13 a dlpcLg 
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ylb^jjuJI ul^gj 


cJUl ylJbjMJI cjrf^l ^iS' uap^JI Ob>-^ 

^^A-JuImua jUm ijl ^3^ *3^^ m jLj^I Sh 

CJLia£Luf 1 (^1 ^Ij 3 ^l ^i^^XiUuQ c4p«rfMj^l iiibj ^] CijL^ 

‘E13^ (^I ^b 5 ^ i«*A^ vdliA ^ ., ^ 4 4*it1.^ i^Js- JLflt^l ^ 3 ^ 

yl JJ Ol^l .14tf tjjj^ Ojja 43U^ 

C>Ij}Im ^ *^ 3 ^ cOi^l C&US J 5 i»t }3 .4jjIi^ I^aa La 
^p6 i^?4 „ im* ^1 - ii^UuJI ^b 3 ^l Jsau jl J 1 

laJLi)! ^ Jb 6^ - O^Wl Cy* ^Ul oij^ 

l4{5jX C^JtJ i^\ j^UmI) Suei <Jjju ylj^S' ytS* 

^L^Mya JKa^ " y<^ tj^l^jl»i.4>iitl * iLjiaula O^La y>—i^ 

biUJI jUstj^ Jla (jLbjwJI jiuu oji <iiUi ^ ,^>4*SsJI (Js^^ .iilAll 
iAiill ^ JaLJrtj Ja>i t>c g2l3 l^sl 3 Jl-u <(^ 1^1 (^ 3 J^I fJ 3 -Jt 3 i-^AplSJI 
JA 3 ^iSL^I di3 ^ c^b 3 lSjluJI jlojtJ ^ 3 ^ *^^ 3 -**' 

tl^sLo JaIxI)I \yjijaj 5 t4,aL rt Si^La ^^b^l^LJI ij} 

OloljjJI J5—^ (j** 1 p i£ ul^ iLj^j olj3^ iljl 

OljLij {^ 3 jb 5 ® ^iSiiJil ;J*k3b <3^dU44^A 3 ^ v3 ftto»Jl3 

^ Lbjj^Jaj (^1 dJuJu^l OU^>Jll jaM ob 3 —^ i^*3Jl5 qu^ 

jL—44yQ 4ld^ 3Jb dJLPbO (J0q^ qMA^rftf^MuLMfLa ^ t^^ijA^XU 

qb 3 ^ .smoothened qJjM ^y^ m j qoj^^ J-Jaau v3d^ 6^ iiloJl qu?- 

Jjlj^l (J 4^UuJI 5^3jVt ^b3^^ qfl—185 SisUI 6jjb ql 4^l^I 

^ »^Q* IM 1 «^ ^liasdl 3 ^ Ja^ l^:5J 

gp-iyi iaAjJb (juLflll (JJ d,t,44 >*Hj q ^3 < 1 ^ 3 -^ bJI^—«* ql^ JUJo^l ^3 oJ^ 

js ojIjaII qls O3—II 05^13^ qj'lll <q^j—II q—^ recurrent 

* 

OJlOSuI ^jjt O^^il ^ 31^3 J^M ^3 bjl —blptll 

^C28)j^j^j jjj^jJj OLo^lc iiibj& OjU <jjJau4(3) (3 Ja^I 4 ^ 1^3 4^ 

qja iJliJI aJL^-^l CalS .^bi^l 4 j !3 ivismodegib 4 a-«i )3 
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OAJLill oiLb^l 

jyoi jl Cil^iw J| ^l,*,ffr,*, „,i«i j^l <5iU CjIjlj ji ojL^I 

^ .C^) .sI^JlJI^ ftlJi^l Sjbj J^ 4 :l^IjjJ 

.(jUd/'MJI iSj^^ 6jL^I LojI jlj>i 

■JalpJ Sil l^llaAJ L^\S jJlJ cLo^ I^LJm3 (^1 (•U—mSII CJIS 

iis^m !(^l > 4Jlp^ l^il JUi .(•^JjI^I ij^\ •l^yi 
^ «vi» oLi^l €.,L.i;.fl.H ^ OljLJt} ixJia J| «degib-» 
LpjJLovzLI L^iS ^l^jJii) vision 

^1 IaI .^^)*JLo>Jil jfl" I A a4 «81110)^ IaI <(< 2 L.idM<Luj^ 

ij BRAF V600E J] j;^—^ «vemu» j{J&^ 

<J 3 ^I \j[^]$ cprefixes OU^UI ^ .raf h^ «rafenib)^ 
ljI£^ 03 ^ La )j^ €(^aJISJI Ja ^5 ^ o^ 3 j> 5 il ^UXI (^t) infixes 

i^jmIs^a ^ ***L) K^jSU I^iaJuAj ^ ^3^^^ olS^ ^jtLjU ^ 

j\j^\ il«3b i-tcjai 4^1 ^3 /•*>^=*'^5jL-AUdl pU-wUJ SJipdlt ObiloJI 
generic d._Muui> ftlA —>^>1 j]|di>L^) Jl^I JLd 3 

^jlouJI bhftb—4tfl jlaIxj IIJlIa 4 Ast,u!> names 

^Lj U5 iiJlpJI 6 JL-jfc (3 Zelboraf j J—ILo *jjJl 4 J 34 —«o >SVl 

Ixl^b 4 ^ 5 ^ u ^3 < 4 ^L> ^3 .Erivedge Opu 

^^^>4^X141 gSlliJl OUp*! c^btil ^^^AuLuf^M^btfLo ij>- mSmaA (j ^3 cBaselga 
(Herceptin ‘J 3 >r 413 <trastuzumab 0 L 03 J 5 I—**(1^5 jiLsu 

(^1 Oljl—<-^3> ^ 0 -A 3 134^3 HER2 4Lfl4 *<<41 ^ 3^5 

_(4t 0 ^^4JLu-wAujJI Ju^3 4 jp djl «mab -» 4iiP'!^l JJlj) ^^Lb^wJI 3 .aJL)I jjsu 

-r » "4 

_ Mfl j^l 4 j^ to j{ .(.^JLPbQ OJub Japcj ^&yo.«QA »iSj^ 3^3 

33 b?Clj cfIjLalp'l X “ DjMI) ^^^^cjLa3J3i44)ljfUl |J^,4>u.>lZ•f 13 ! 

L^L^I iSj^ <-9^ JSJ 05^ ^ OUJS^ 05^ dj3^-Jtyo 4^ tScrabbie (4^) 

.[^^1] .d.<xil) (j ^Jl 9(1^5 

(4»4») United States Adopted Names Council. 

(mm^) monoclonsd antibody. 
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UUojJLuJI uUi}gJ 


diAPo ^5^ ^ ^3 cytotoxin bUj3 4 aa Japu 5| cS^laM j|;^uil d-JS 
Judpcllb l^JLb^^ 3pL.O.^ d^ipJI Oj^L^ 

^96 ^JS' ^ UL^ ^3^ jUjjJt ^1. . tu * y ^ ‘4iy 

vlkp-L ^ 5 jLaJ J-ojJb Jju 5 ^ c^jJI 0 «lib J—^ 0^3 

.HER2 a,li,SMuAi) ijlpo>ll a^Op^l biUJI Jl^ SjI^I 
^3^ ^Lla^ ioJbto (^jJI - djptfill aI^jJI dJuj \j^ IjSlI 3 X 0 
jSJia ilj j 5 6Jlp- 3 ol U .l.». „ 4tfb Jli ^3 .i^WI 0-* 03*^ 

oUpjw ^;>a SjS^I il^jJll OL-i^ja SL^I ^ »L.L.II Jj*a j;^— 

JJ 0I5I—Mf ^^ukfr ^Ul Ch “ HER 2 3 I ;q 7 

j^T ^ ^Ijr^b dJ^bj JlJLA qjI^jrv^JI 0^ ^si ^3 •f3i^l ^ 8^*^ 

cpertu2umab ^^^^oU3j5Jjru €HER2 3bo7 ^**41 l 3 «x^ 1 uaj 

.djLLI 92 J-O jSJt (Jj dA-MuJI di^ dl^ 
jSJ <jj!t^ iiUi ^3—A JSl J1 0 ^*a*JLI cUw oUpjsJI (J1 MwJb^ 

^Ul>l (3 a iiijl .53PotA uj^Op- J51aL Jj?'5J b^1 liA 

(3a giu 3A3 - Perjeta ^b cijju vb»3j33jj;JI jLp <(3k_-«3J 

i^oill SJUa^I dpJbill^ wjj^l gA (3il>Ib ^3 .iiLii-u^ d^ 


1 ^jJI C 353 JI 5 A 3 - ^Laill ( 3 ^ iJWI 5L^I ^Js' *IaJI Sjts C*ilo»jl cjlj—la)l 
J1 ifc-Jb Ul II** 3Pdi - Sla3 3^ f'j35^' S^3^ (3-—-*d 

iS'Xp’l (3^ 51 aZ*uJLI d^lpo^l ^llltl (J^UU CxaJlpcIuiI .jl la7 >^l JiiApl^J XAS (^IaJI 
friJiiJI 5jbi (jA dxjj^ daal^A Jj^l 3 a K^^I J ojL^I 


dJlS^JI Oj^l L-AJlIP JpI «t « 7 « tll IaJ cftl^jJI^ 

i^"..[^ 1q» diJsJuo i&l5 23^ 33 *^^^ 

^l.fl?..xAlJ (jLw^l oll=*7«' 0^ daul^l dlp-jJtb djLpjU ^Sjt^ 5 |>aI 


33'J^5 jJ 3 ^ SjXSjP dt^AJ^ (OI3JL-UU (^^yuAi^ jJ^ HER2 


jplik_3»yi dl^l :CJIS3 -3^^ CJLb^ - 33UI ^-^33 bboAS 

3 33'**''^^ (j^b?5_ i^Js- ^t *^7*^ (^1 <d—isb-tl di-A 3 qj^L^tl 

Cij<^ LoJLij3 t^j^l 3* C*jIS^ L^j .«C)1jIj^I 33'-^^^ 
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dxlli^l qjL^uxuJI 


0^*f ^ (jS <41)11)1 

35 i,A .«M,> ols^)) 5 I ^U3 ^ JI^» (3^UJI 61 

J| mjJL ,^5 .kJlkll {^ ^Js- tS^Aoo ^ aI^jJI 6^ .«^LLI 
i^Laj ^Ia 3 Jlp^ Olj^lal)! odo-l 61^ >S^I OULb^uJI 

•dj^i^ 6^ ^ lii 

vS^^l Cy* ^ii^b J1 Olijbpj club rtb Obb jU^I 

^%xl)l 6^./^^ ^^4^3^ (^^^3)) 6^^^ b5^ Lbl ^AdkA^ ObuL^ 

jl 4 jL •^Aj^ (^1 4^ i^JJI ^Uia^I JS ^5 

(J>»j 6liv" 614 fb3^l C*^ OH 6-® s*f ■**> ^3ft 

iIajabI Oblis>^^uJI 6^ *J^)3 Jsuift ^,>M^ ■^^^dyoji)l ljulb ^^Js' 

^*ii Alllj ftljJhAl (Jm^ ^Jllll 6^ 

6^5^10211 j^ gSlll)l tjjii ^J3i^ bdjt OJ4 .2 a5^I ( 4jiS^ dU3 
ObUAjkdJI ^ JUM <(^dj5)l vIjLJbl Jlolll 

4^jL!La 3« i,<»i 3^ 6^^ -djJj j^SVl 

JS» ijs- ^ La lj [^3 <BL^I J^ »Ia.JI ^ Jad^bo 39 U ^JS' 

.«l 4 MbOcl) JaA^ j^] 4jblj dijjJ 6tj V^3 d)j 5 K.., A) v,,.4**la)l ^|>3 

^dkAyblMil ^jil JLM <4,1,II ObJlb^l ^Js> 2Jla^l 6 ^ 6^3 

.^^btfjb Ca>Li ^1 <LJPSC^ 4 .aL£lLI 

jIajIjij^) Ij— jjb ^ISJI L^I .^jDI 6)^j^ 65—^ ^IS^ ^Iaj Oj—^ JlaI 
uoSI^DI fjA [>j^ asIaIII viLb Ctj^l Jlas <j0^l bl^ua <^5 cEhrenreich 
i^yi j^\ 3^ ^Jl- 1)I ^Ub^ ^^ ^^m 6 \ 4Jlp(Jb 6*&'‘ cSj^3 

3! (vltxJaJI g^UaSjl) {JmmmMi 6^ 45LA ^^b^XH 3^ <0l—.A a)I (k^3J^ 

frljkj^l Jj <JaAA 63^1 ^^J3 <i|jC»jl iiblSLo^ <C.«*"5' La53 .^^liaJI 
xhinestone ^jI^I (>o 4£5L^I icij^)! OlyJs^i^l Jlo - loA Oljl3-4^^l 

<633)1 (J^ ^JL£'LuJ3 c^^^JlL^I Jk _<133 ^bJKlJ 4 ^La^^I 4^bzH 6] JLoj 

_^5c_lJI (3^ JdJij^l iiiJ3jiflgba (JI3 <4 j 61 a-^^I 6^^^ 3^ ^L^l 6I3 

.«L!LfbJua IJuJb> b3J L^33 c 4 j ^UaII J J4^l3 ^l3 cuflSS^I 
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uLbjouJI uUxjgJ 


..**1^1 4-,.JAg- >A v*ft oflU Ij_a iJI —mjJIj I—ol 

ij]] 50 J6] Osi-j l^iLJU ^^Sll Jajo il \hLX .reconstruction 

iJAt uj^ 5 mastectomy . 

fjA oiJp {Js- frUj ^ (L-ajj ajUl 17 jji e^L-c- J5 

JS^I jM «Lail5L8» ^^*1.11 <iW 

CjIpJI (Jlc i5?'3-ll3 «Ujw Uj 3 jftSSlI 


iJl ^bd^Ls .(^1 ^^.aMijJb 3ih,i.*^15 Oli^lAXil V«JhXj t4_jl\XJI ^ 

iJl *b<jJI jjjl idp 1 ^ JaSII JI^^I 

Lbdib ^\ <^dp ^ 4A;u.aJI 4g-A^b i^dill Obl^l 

in situ odjbUI OUUaj^JI Jb>B jcup^-Aj .Ipupl^ Jou ^ 'ilJd 

(^l Jj (^a S I) ‘.^-^1 jiit h i J Ij 6j ^ g i rt ll ^5 " 

jj jlt^l ^1^1 Uiis-] oSJ 03^ «L-uill L^ cJto jl g-jf^ 
iux—«JI ia—iSjb i|5;L_*JI (5dlll 5l_^l ftl^l Jju f bl 05^ ^ ^ 

itadl—iuS^yi (JLp Ltt \j^ 1^1 Jl 03^ Ja g—«»33 u^ " 

I. Ai l 600 ^Jp 4—bd^ 4^b3 4.,ii,i«)lj6 OfciirtL>"3 *6^13^—mJI ^])P 

JjlaAi Ua jSSl d^ (jfl^flJI iiU5 jlS lij U ^4pl3il ^ja 4j 1 Jl 
i^Lub C.i .w*«i 0^3 'SL^*^ ^3^ Cy^ »1 « * * jwP gJbcu-w (l^ltj 
jjJjiii U^ dLoAiLI (JIp>jJI 41^)33 .634udll 1^11131 4^3^ J-^***^) djdfitiJJ dPjjis 
0 )jLIj>I ^ 3^ c)^ .4jbL»3^3 iP 3 * 5^3^^ 

idP Jl ljbj3Jj 14^ (PSA) 4jb—«)3 j^ (^ 3*11 dA * «* a 1) ^d)l 

JWt (yb US3 .I4J ^3 jJ ^ (^1 ^bp-l^ffJI CilJAJtll3 biopsies OIp^pJI ^ 

jl J3i jA Ua 15 JJaj b^l 4jb_«'3 jJI <5d>^l v3di)l ObUo^ ja 

J Jjvsu—ui 3 ^^ O^ ’•^3 ‘^1^3^^ dsu Lo diP . 1 ^ 3 ^ Jl3^ S'*'i—^ 

J3 jL^ vb“ 1333^ (jjdlb t^^^j>-<^jAP j^Alill dp g JI J JL>^I 
i^]j£^\ 4lst^ t5JJI ol *^^3^3^ ^3^3^ f ^d 4 jIi«»3jJI 


^3(3 3I 4J JuAtSyi ( 3 ^ bsP ijftt_ ***^ dd J3fil o^‘'-b<^ bLoA3 L—uuj> 


4jIpjJI (jja ((5dx)l (jLJs^ gA JWI (^yb U^3 .^Ij—!>^ 4 Up O—«'J3a jy^l 
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OAiLfxJI ni lloiiiil l 

Jl9 ** LajI 4. c^L^Vl QJ^ 4JL-.4uoJ 1 ~ 4 m jf^LaJj 

ClbllMi&ll CiPTjol (>U 9 (-Jul]l dAji jl_^J ^ Cu0^ 

4^^JI ifULui-LI ftLisi jLd JlEs JuIjWtLi 4i^lj (3 ^La 1 4^^b^l 

oIp-jJ JLfr ^Ujl^ ^ <^bl^ ojbj JilAdO ^ 

0)5^ ijU Ob^l ^ 4S5 *c*wlll ^ 0d3^5ill 

J^l :^lx)l OUUpJI J 5l^l J^lhb 61 ^^—^ptSiyi 

05^ ^ <wUi3 ^ 0^ 4(5^3^I ^ 

34>3 - J! (cPibk i3JUi UAsul t^jJI U« 

Oul^ ^'*"'"''*^^X ^t.>^ Ia^^Ia t(33. mrfif-y^ ^^ ^ 

Jaj ( 3 ^^ A A ^ Jl^I jja ^"aH ^3^^! ip<i\ji <44)15 6i>J^I 

La jl>jJI ^ ^ 5 ^ Lf oxllt Ja 15^5^ ^3! ^ CJftLuS 

Ojfu>l JbS kIuS .43Ll^5jJ^^ ^^3^^ <iUL..wJLI ^| Jlsu 

j^5A ^jJ 0^ ~ 6^ 

4!^ J^ jdd Jyi^SlU ^ Sjlp'I 5S^ Ijr^l Ojii^l iMichor J5^^ 

J5^^ c.fc.Ligiff' .«L^5i5d^l ^5^ cxflLiP 5 La^ <Esc|uir6 ^15^—u^j 

JI5 IA i 5J5^I ^jlSjLft ^bbaL> j^o dlj5:^jJI 

La jl 5 < 4 aaj>>)I ^5 Ull ^ ^.uJipJI JS^ >X,.g.,i5 .«jll9jwJJ ^J^lasil OL-^bjjJI» 
^5.^a} 4^b 4AAJkl) c^>tu (Jblpo^l j^l ^ jiSlI 4lP 2—d5>l 

^34«h"ll ^ Ij^ Ssl3 cjll9^^4JI Sybils 
dJj55 olJsJ^4JJ jll5c9ljJI la-lb j^g^xlaJI «laiSy)5 (JI^AsJI o^b^l j] 

(3 ^Jij jpcj . 4 ^bj ^SL^ 4la _ itfl^ 4Jjaj£)l dLL) (jAijJa J5^^ CutS^ La 5 cSLpcil 

population _"Jl Olylj5 JJ (^^aSsJI ^aJbdl «o^5jb Jjilo p^jb 

^5j3kiJI g^liki^y! 4 j^^ i^I - j^kilt 4JUJI bjlSil Jk^ (^jJI yb genetics 
(5 jJI j-o^l - JjtflJb oJLp- Jl 5 j^lalJI jl) .^LSlc-^l ijlS .l^ldSI y - ^**^<l*j JtpJI 


cjlou^l ^ ^yS,«iU ;jL>jJ( iJI Jlsu U jl^jUU ^JJaiOA iThird - hand smoke (#) 


(«*) modern evolutionary synthesis. 
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ULb>uLJI uUx>gj 


OI>aI 9 ^IjfO ( 3 ^ Ji^ f43lJu 5 ib ~ 4 XIm C*PbA3l Lo 

Olj 5 _*lJI .SjuJuj- ^l^jl (J1 Iflo jl ij;juo 4 -J 3 AI 0 

mJI Ol^b^il ftUic ^)4l9! f j^lalU b>Alii9 3.««,1,«.JI 

3j^1u CJIS AilAbJI j5Lojo jjq^I jI 

fjs- J^L-^ 3^3 .Lbj^di^ ji CajJloJI 

ot ijM oLuma^I JJa^ cjll^juJI 

.Ol>aiaJI ^Ij3 ^^Jh 1 ^ L^1 Olli^lpiil JIa (^Iji^l 

1 ^ 3 ) 3 ^! aU-.ifr idjJb J 3 5^*a CJbo^ cI^jSua CulS^ U—a ^5 

Sj 3 ^I luSLj jaa> Ol ■,.iitfob^l 3 3—jj 3 lalll 

Olj;^! 3Jb3k)l 3^UJI o»lj9 genetic sequencing 3 LjJl1JI 

-OuJO^I 3^< A (3«3llpjwJI b^l^l ^Jlm3 

(>Ai (Jl^ i^t ij^3 J{ Juioj Ji3 II c^tSj^ JjIVI ^^<^^1 L>—^ »U—bJI 
^^^«3^lj» 3I hitchhiker «iiAkua» 0\ji^ ^ 61 a 0 ^ bl1 

(3^ c5jh* ihJI ( 3^ u3isu ^LtasS 3^IJ9 j^I 3^1^! j| .passenger 

JiapJI Jj 4jgiiii. AW*) JiAJj *^J 5 ll J 5 ^ ^.^ Oljflhil 3 ^ Jl-^JurJI 

jt^ -3^311 Ol,>3DI jjOpo ^ 3^3 ^ ^ i5Jpu)l JioaJ3 •(^l—ill 

^3aAaj i3 J^l uO c!)^ (3 JaIj < jLb j^\ J3]al) (JL& 

SljSLa J 3 b 63 bfcj3k3 3 * iih^ J ColS U5 ‘liLJi 

3I ^1 <^i) 3 ^l OlliU Ojjfllal) 3^J3)I OLl^I Jjfc .^^®^C)I^AJaJI ^3-53 
3 ! i DNA bjJI v 5 J 3 j^ 0(^ 5 ^ (_>m^a)I 

OIjLwlII 3^ JUdxJI Jj (4x^ 3^ b^l^ 3^ jLua Jii>3J ^ 43? Uj 

li[9 ;3Jb;s jSSl oLj>^ Jl J«itf 3 iJI JI ^b 3 ^l 3d^jifl js .3 oh^l 

.<!lS>i^7i4<i,LI 6 jflil^ill ^,^4) 33 ^*""“*'^ ^--^3 ^ 33 e^^l ^1 4JLlsu djJlJo OjIS^ 

^bCk) (J 33^^ ^Uol ColS^ JlSs tSctj^l 1^7^SL>3 1^3^ J5 fjs'^ 

.Ijr^ [Aj/SJ)j 3 ^ ( 3 t 0 jXI ^ t4juo^jfC)l 03 PCJI ^ 3 ^ 

3^^ Li^ (>^3 Oj—JvX5 <1 Oi-Sj 3 t |3 

Ct^I 4 ^Q*^l ^jj^lajJI L^ 3 j 3 ^^) 3—A "‘*Vi ^Ij3^l 
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OJlilAJI oJlkULlilil 


12^53 .^2j> ^ Jih ^1 Jc ojjt ju ajUs^l UiWI 

^ Z?-> <punctuated equilibrium JaaiLI ojljsll 
(Gould jJ5^ ^3 a> 1 id 3 Eldredge ^jujjJj jJbU 
uiillfr 05^ (»5JL^I 0^ ^5^ Oljr(i JjlS Ub ^ aL.^1 

Jliu jt Juu - laJLifi jLJa;uJI U 3A IJift Jjk :|^lj3_JI Cil—^ 

(> SjJl 2JI 3) ojLij^ aikL. J1 JIUUI SU (1^ - Ci3JI Cy> 3 j«i 

52^1^1 a^lLdll 2j3dt 6j»t i 03 \ 2 A 

UP.3J3JJI ^3 oL^L^I (y> OJLaI— lu Jit jlS^^I .JW.1 dJiS^ 

- game theory yUlVt hjie^ ^ ^ 

C&i ^.1*^ OUy^ljfC « «tf| bLtff 

Ul^t x^l (3-^oi ^ 43? ju^ cluLoI 

(^ <l*p-b cAxelrod ^wlf? Oj_>3j jLJbl j^L^kIj jI 

4Jlkj.JI bilpJl Jjflj l« oS^ (^14*4^1 Jl <V-l^l ^^kll 

^ J5 ^SIaJI 4.^ J.^>A90 1x^ 3 JJU ^biVl J5la3 jl jl—u .^—m^UiII 
cLIaII JiJb lineage oy^,—wJI i5J^j cOljflhll L^l^l ^L-mAjI 

JasLuuJ ^ i^UsjwmI] Oj«ft U oLa^Lxil 
^jfSI Jiad dJjJ^ ciJ^L-b^l fjs^ ^ls9 3 hf> 4 jIs' dJ5 ^Juj 

-OibiiJI (jLp ojjj b^l^l (jOAj j^Jaj Jl3 :^J 4 <^j^>JL-tuSl 

di^Lo (jl 4jJ^JJ ‘^3 ^^ S^aJs (Jil^ 0^3 4"^ ^jt— axAj 

—(mJ ( 3^5 dJj ^1 jAlAjiB 4^di^| La? .|j£»Lk)l ^3^ 

ebj? 33 .jbtoCijill ij J A 4 <»*) (Jl^b3 <3iLll dJbJ Iaj 3 Jlj (jb>S523 cl^j j5 

*^3^1 4»J| jAI^ caIim gllA g—;Ll4a3 4 a^ ^JaIj dM cd-Jij L^l^ 

ctJUxLI (J3 .CJ3JI ^ 5>s JsSlI ijs^ - jbb-ijill ^3 0^1 UaIiU 

3 ? 4.««<<j1j bcAd^l ^ <14) ^J3lt (3^ 4i^_M) 4 aaJI Ji3 

-dJi 4iAAPO jlS^^b (3^ ^ 

(JPjP (_>«i^? O—15 <43la_«>3^ (Jl ^3^ SjryoS BjfCa JJU3 

^Lot 03, pc4,ll l^3J «ol^/-dl <3 <Ji—S» dSj^ dj3 C-t—0^3 
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yUojjLuJI uUugJ 


U5 oi>u>ai a*i5 cju .l^ ^isii jj-* Jl 

S»>jit OJUfel—ij ‘ «!»♦! *3333!) UISa Oa»3 .J3—P-A)I ijA j3_;^l2il g-i» 

oU»j«JI JS’ ISlooI 5^>»' Ca>-jv9 ^ jJl3 .g^b Ji-io gsjt 3^*^ 

LiU jLJ9j,JI abjj :i^lsJI jb«_iJb l:J3jlJ ^^5 3 _jmU- 

biWI oli Jp-ljui .J^l Use- dJi Ia; <ilA3 J«a5 

,5juJu>- 1 ^ 13 - oLjJb j)jAl«.b ^353 - 4i3b«SJLI Uj 3 .3-.» t li l ll - lo\3oj»ti\ 

•I 

i^3b»J' i»3li#3 arf35iH >x) 33 jeujPiJ SjAill 3^ 

4.} (j^SJb ijS} - jl^l 3 o«#ISa3 

ji^ JSJ 1^1 Jit fjbts .gbbJI ol 

IJub jSx 5UJI Ju3 Js- *l-aJI Cj^Ijum 6-^' .Iftpljfi^l 

jUbyuJI L»1 03A*_-i «tJUai> 4 jI^ JoltrJI ^IssJ l-Ao' liJbA j>SJ .»Ja_JI 
ol# .i^l5lb3 .^J3-Ja:JI jl—31 LdS ^3 .4_-ii uiu^il b.^ 

.jAiaJI ilaSj jdS Ijuj jUa^wJI 

jA Ij 5 >l jJuo oj^ * 6 * 3*9 i>“ (>“ 6 ^ 'M * 6 ^ 6 ^^ 

^ <«^5JLJ^lJI olbr-JI* SjU jjji 3blaJ1 jlJ .Harper’s Magazine jjjjbk ibw 
- jL-uJ|3 <1-^133 t jba»-3 «_)31J9 (3^ 6^ *“311^ - 

ojufc ColJ .4-1315 Sjlaj ifiUI jli—Sll 3i 44^3 liS®-1| U3-^ 

tQuammen 0^*13^ ilia.® <Ernst O—«*jjl jlioU 

. ,3 ij A^l ji^o ji) lijJt <f3*^' 4*i^l olJS J-asl i>a 4 j»-I3 3_a>3 

^kj^ll jbyi ^1 4j* ^JJaJ iSjJl3 <LiU-o SjJjp-13 6^' OL-JuJ 

5 jjjcl-«uo ihStt Ji.f 1^1 - f03^1 U jL-c^. 

(jU_»ul)l j lU, Al l Cibl3jo- Jl^I i>» Cijl5 - (Jfli 3*0 <4 ma;*o3 

«• 

jflsu LoJuX- .ii—4*#5jrj3 yjo liwii 6—^ f J1 Tasmanian devil 

Ult^ loA 6l^ . ^ 4_^^l Ols^i^l dt A>1 

ai—i3j^ o-*^i ui^ Jl Jl—5i>^l <11^ J3—^ 

3>l h^ AJ I» - 6JLi>-l5 j^l Jl ^^^^uLtjuJI I 4 *»*^ 01^^ g —*** 

J joUJI _>3lla)l U^l ^ J5i5dl (^1 - *^^<5 jJUJI 
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oxIliJI ojLkujuJl 


^ wJI (ii^l^duxil 4 $JLoJiI Jljlo 4 , j 

Jj ^ 3 '^ |jLi^ y 'i^j 

jl jSU .hamsters Obl5^ .i*jli»j«JI bbliJJ ^l^l JaL_ji)l 

« 

^33)1 {JS^ j^T JI (3I3—6^ (jIpJI 0^ ^aIim ^3SjL.«i J Sul 
013)3^ ^ 0^ ti^l 4 fi^iC U<^ i^iMJu ^l^Jb JlAS^yi 'Uis*? J3laltl 

.0^3*JI 3d>^ C>^ jUya^JI 

qul^il ^ ^^w<AP-3 - juk Jl Cjj&s 0!^Lj>- Uba^ Jl33 

kX^l oLft «iiii7intt 3 ^ OIjiCMiLI f^)A OhPjji'f ~ (j^Luiail 

syringe 3 : 5 ,pr^ 0>^3 hLJi» el^l <oyUJt i5Ju>l ^3 
LqJU£> Iju jUpjwu e^laJI 3 JSo i ^333 .IaJU {^ U3-J3Sjl oLJpjiMj 
^ JjIAa/I dJb ^Us^^mO 4 jCO^ 3 ^LaJt JtfU ^ ^ * J ^3 

,^s3 ^*li^t3 ^ (jUpf'uJt tjuJU (jf 3*^* ***il JL-mu> 

31 jo^ ^ .>^b esUall 4 >l 43 1^ 4) grft * 4 ) Ujft 3 jj 3 kl}| OljL„«JLI J^) 3 

Ml 

i 4 jli^ 4 Jii^j ^>JixAil 3^ IhXib 31 

dj]^ <63!:^ 6310^3 . jpj^l j^A»> djL&Mjt ftbSl ^ J3laltl 1^ 

.frisks 


(•) canine transmissible venereal tumor. 
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gAAJI jii^l 


UoS 10,678 ^U3jl Jb ^^1 ^ ^ jJI 

J^ Ojyi piagiAllI c(^jr6^I ^JJJla 
iA^ duaXA ^5 cSteel Forest jjS^5AJI 
^.^I^JI OLj>5JLI5 ^1^1 ^ 

5^ ^V>> O^Li£U^I g^iniafll j^p^aS J.4JU (^1 
C)L>5LI o] .(J^j—^I C»b^53 ^SLuuSLo 

JSLi ^ (microwaves :uaj33^>S^I) 

^lsC_Ju^l (3^ 

<^_Qi>hll (3—A (JLo_ mJI (..LajJI ij g (5J^I 

c.t—Jl C}Lj^5A (3^ J^-;^ 

_ul}3 . 63^1 (ji^)!^ oLjf^ti j_o 

hj^ ij 415^ ,M> ^Jj -^J^3 ^3> uLoj 
Jill ^Ju?cl«4j3 4^^)l OUl5^l 4h ^jp- 

OJ^I a^l^JI oUlSLtb .4-jjUk)l ^IjJI 


^ i^S Ojtvftrfd OljliA'Z.)l ^^juA0(3 
.CaS^JI OjrC^ 05^1 iJ:^^ 

«u9lkll 
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uLbjjuuJI 


(^1 jU—9^1 Ji ^>>^5 Jl (C)L^5 IaII j.a (i^JlJLI 

.aU^I ^ 

«* 

OL->5l) ijSJ_uf^UI JllJ 

^JJI jpIAmJuSU ftlAlJI 4hfl*) OjF^^I 433 ^^ i3 JhS lljl—Mt ^Xo ;jl U5^ cLojI 

I^J^l jl35 ci^^I ^LojJI ^ 1 ^ 5 ! L -tA CiUljLjyi OJUb jL J^jQ^ 

iUlAJI ijS^I ^ O^Loj^l jlkoJ dJ^lpbo oLuJL^ ^ JaJjJI 3 

»UJ JjX> JS j^-^jlju ^3 .^bJiLI 4-^IS5 

tLbljJ (jl tj ni!^if (^^15 ^ Ojj\— ^ "» " 

Jl^I ^13 li^ ^1 .l^tilAXl —ulj f—JCi—^ 

LAjL^ ^IXpu.M/b JJU 4ft4A <*<") i^^Jj 4 ) 4JISLmJI IIjLui (J|^_u4« 

(j^biJI ^ ij^L^I iPhone 

jl j tSSJjja C^ XeisJ^ .dijUffJ chain mail odj>ll 4Jt3 65 —««jJi 9 
< 6 jLi^ 65 ^ 0 ^ J-aIm J 5 ^aj^I LftlAllJ ^1 ^ 5 jSLLI Cili^^XI ^ 41X^1 0 L-C^£^I 
_)lail 3 » .Oyi 5 ^l jo qX&L«» 3 I 4tf-L_*u jhsl^ cj^l Jj :X«j Xis 

1^1 jl^l5 ^j-o ^ii^Q MAA4*/ (jlS li| U>^ 

.«fil3^ 03^ ^ ii dbuu^j 

XkSU^I j l^Mrb Cxiisl 3 fiL^yi JS (J CJ 3 JM c4-^oUI Jj C*— 1.<^3 0 ^ ^ 

^ Ijr^^ cilij Jap ^3 blx^l (3 Ot^ 3 ^^All C>XjbLJu 3 (l^ y 

bj^7 o^ blsS IjSI CjS <1*^ 0^ ^ 3 ^ Oljf^ C<— mJj >3 *l 34 lt 

X5U ^ 3 X 3 X 1 Li3l3^b 4, Slg^U (^ 313^11 ^1 J IJj ,ijLpcia)l L93l_9cll3 

jjb^ l?^ 3 - Jlflijbl) iLlaJI memes OU^il 0-0 ilb?- lW M Ijtxo-o 3HXo 

J.Js gA J.^ (Jj ^3^ Jq 7«2 ^3l«JI ^JJ0 4slju>l ^3^-c 3 I 

Xfl CjS 01^3aU 1 _ uiLJiA (^Xj jJ JLa^I Cj5 (C*S3J1 Jl3-Jb3 .^xill Q — A 

JSJ X£>'l 3 milliwatt h \3 JLJLo ^ JSj )S is^y^ y^jsc] f^] ^yi x-^tdJ 4ijjfLJtfl 

6j^Ix3 U ^^^4jxI«j 3II 03H*aj3H 4_ Is^ 41x^3 ^5XJ^ XpJI 3Jb3 ‘ Jf jfCA-Xi--a» 

100 3^i> UlcLp' ^ .1 rt A Jl i3j^) •4A*SX 30 bbjlx^ U^J — 

6^ U 3 jXsi^ 4-tSJL>3l]| 03lbfl33ll 4pc9l^ oLco La! ^ 
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M .* 4*2 Ua csUuoI j^I 41^ jL-iJLo 

* , ^ 

(3 Li .^^1 "‘ -“* «Xju 3 •41apiIj ^1 ^LojJI 

jl l4^ (>o>II (>o (JIpJI 4xAJaJ3 .OJ^ ij>uai jx-Jul Ul^ ^llll ^5JI 

0^^ ^dJSS ^1 0^ ISl5 .^L:> j Ujj g^j oS ji>>xH viUi jU lij U 

1^1 - v,fl.>hll 4 aS J{ JjOJ UjLa£' Ja—oi ^UaU j^ Jjl»u(3 j^ ^£jj> Ji <fJJ^ 

C-i^ JJli -Lolfr dSLull^ 4 jua_mJI l^il) <^A9GAUJ3Ji.JI 3q 

OL^^iLI joSUS -^^liaJI Odlj <dd/)l ^jl UJl$5 .dUJsj-kAuo 03^ *h^l j1 
4 jlm^I OJ^ cjfcLI ^ l^ 3^3 .IjilaS JuJ^I CjjLd^ 

.UjJI Uih} ^ ^3 OljjJI ^ OU3j^^l g^ji33 <l>^l^l j!m3 jI (^1 
^1 (jl ^ <^3j^l JIq <iL^I ^AiJi^l Ul 

^^3 ftUI ol^l ^JJu ^1 ^jJaJI 1^3 -^0u«jyi guk—3^^ 

jl ^ jtcaSo cOslidI 4h^L4tf^l CiJjU)ll OIjIaJI3 i35a 13JI jl j^ .^3—^1 

^t iit>iaj 1^400 dJS jf Jj ^ cjUsjudl iuuMA 03)5 I3|3 ^5^3 

4S)^ J^ 3 ^ ol OLj> 3 AI Ji A i . ^3 (^^^3 <4*—j'^{ 

OIjUj 1400^3 Ji>b i4^l OliSl^l (33 •^ 30 ^—wJLI OUa—mu^I 
c(JIjl)L> 3 *^3^'^3^‘'^^3 '^3w '“^*3<^3 aauJI^I ~ Aj^pu-ucLI 

(La 3 P 0 Lftd^ Oljl^l oJJb rippling ^ 3 *^ jl 

J 30 J j^xJLI jdO .O-^La^I 5 I 4aa9u^ j—^ ^ 3 ^ ^ (J ^^3 

j ^3 ( 33 ® I 4 J j^Sj jl 3 ! (jPLlLI jl^oJI ObJbJOJI jl 

g 3 l 5 J (3 jryWl AiSLf ( 5 jJl 3 *^1 JL^ JpIaj dj 3 ! methylatiori iJItaJI Jasi^ 

.IjjJI (J S^Iaa OijiJs oIjlp-I j 3 i OLui^l 
1^1 dlllA) O w^ cLlAM 4 J 3 S 3 AAJ )} JS j—Sj 

j\ajzj 3 (3 j^3^ ol 4 aAa^I ^LoaZ—ajI Jl3L^ 

j^js6 3 ! <(_^LojJI ( 53 ajJI ^.^Wl 5 (iIa5 j\„ .arI 3 ! 4 J 3 J 3 JI 1 ^^ 033)13 cL-jjJI 

Oj^I 433 /^^4a-«»L> jr ^3 4^liLo 1 ^ 3 ^^ gjlAlll ^s.*aAJ .453^^xil Cillb 
(Jj 3 £>eJ L^aS {Sy^ d^AAtaJI iJLojJ! 3 A 3 tj 3 S 3 ii]| o^IaI^dI jl OLaiIjjJI 
ijj-La (tjJLI OS^ LoJuP ^LojJI 41 a^w frlj^l (3 c/^l j 3 ^ (bbliJb 4—$U? Jt 
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OUo>juil| uliDgj 


4AAJbyi CJl^ bl3 Li3l5^l 01^)5^ j—a 

JoLimj jl iii^5 vl*^ Cua5li3 La jU^ i_«)ljjJI viUj gSllj jt U5 

-14,4 mAj ^jJalll 4^3 -C»L-4 *(IjJJI JJS ^JlC' ^^3 aS j3S5l«JI 

iLoJII jJe^ aj^j xJ Ol^^oU J>jjc}\ ol (J1 g_5liJI OjLit 

Jjjob oap-3 (^1 

cill 25 A yj5j U ijs^ 3, „ .p na JI 4Ahifl 4_a>l^ (^3 

(>*^■^3 .jlfc^l Oi*« l Oli>3JLI jt tjfi- jj r X fl ^ ilil (^1 ijlfr jSao |L 

jl ^>11 {J^S OI5JL-4*JI ^Juo tjjti Obl^l (JIp Ixb 

(^31-^1 ^3(1 JaxA JJ9 aift(djka A) abjl aS 4)3«iPdl udjl34)l ^lapu-^l 
oyi> 6.1 3*<41^)1 ^LoaJI ^Ij3L j lid3 Jajtll 

jlokII j:^ obiajiii 0^ Cu^bj U5 -Siii) ^ 0.006 4^ mJ jt (jaoc_J^ ciJt 100 

U ^LoaImI oIJIj 3)I ftUif \jjb gJL£ |l l^:^3 41^ x.,.,..4aj (^Ul 

^ Ip’ 3 a 19 ,^S^I 4-^ljail Casiaj^ ayb I4) Jl3iil ^3^1 0313311 CJIS bl 
ObiT OU3bM tinterphone Oat^ll 4_-«lja ^^3 

4 ^ .SjUfcLji 4P3 a^ l^ljjllo ^ ^3Ja3 <4)3^ 5^UaJI ^lj3L 

£5^33 OjI^II jjp (ioapJI (J v3a**—-41C53II jlaia 

tills uia^ (^1 ^Ij3yi (^^3 -^ n .o-«JI UwtfisiJI ^Ij3l3 *4JlpcttJl ^1^3^13 fi^jJI 
Cols' .4 j3JpJI O3I33JI jtlocl U)j«j jS-5l 03SJ jl 1^1 (J4(lyi jOsUtI 
^wJaSiil gj^apciOl jl aSs (Jmj x<,L«i 45^ <3 tillXA 

443^^1 OJI33J) f3aa«iuo ^ o^aJI joloulSlI ,ya JSl ^UaJI ^Ia3b ^Utt 

3^^ ‘S^^3 JSi^b -i3i>3 JUi^l (j^j i^LkCo (j-03 .5j-tb 

tlai> 3! (Cia^l ju>l ^ 3^ (dl^a^^lb Ojjai^ ObLo Ja^ 4jj'>a5 

4AlLk4l 4 puuJI aUaS^ CjLol a33 .4^9^341 (J Vm 4 .ap ^ 3^3 i>-S^ bl^3 " (j b 

^ * ** «» 

(i (3^ iJL^I 333 (jruIlJl (Jflau lilliA jlS* ISj 43? Jj <4^aJI 0 \sS^ 


l 1*^ (d_^laJ! axisu ^^xJl3 ..«l a 4_(*»Ija ColS^ 

•♦ •• 
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9ASJI jl^l 


45l5ill Jjla jl (»JI ^ 5/4J alS::ftill Jj ,Ui«JI gs* ^JJI 
v-u—«lilliA jU ^ .Jlt> ^1 .S^ S^jjj jUspJI JJLL ol (USU 

ioiU 1^14_u»ljaJI Am ^ .iA-rtlp- UaIm^L gSbuJI J 5 J Jl®. i^jJij ,^T 
d^La (JS^ SiLo^l jJa^ alijj liloil—niillj i^jjiJt ^ 2S^ 4^3 

asai (| 5j^i ji i^b jsjj .^jji^ji jft ,^i ^1 obui 4A«j uiij 

iujil ot IJb OiljL*a Jbl l^jJi (^JJI jeUuifi 

1^ ajAl ja*p«_i3 Jl*io.| jL .ism 40 J| ^ SL^ giJjl jlJ i_^jJ| 
.^Ul ^ 0.0057 (jbUjJI g*A» 5 j 8 jSSVl 5*3 /"'jlbjvJI 
.Jib- gUSjl i>UA ot? .^Ul () 0.008 J1 4 j J.^ ot iJUl 40 UyAi iibj jb 
JJ ^ b>J>^ OliUpl di* OjmJ JJ 5 ■^ 5 J»Sll fIjiSH g; 5 i 5 cjil 4iSJ 
JiAj ^519 Cili 5 l *U3 .ijjSjL-Sjt Ja»i jSd UbJ lAjLsftb 
Uj dli jl 5 -Lajj itL, 5jAp ,^1 C*ib (^Ij -i 5 JpJI 03154^1 ^ 

.gSluJI »Jj>9,3 J1 ^ 54 ! 

<J^ Jft J 5 WJ J»j»A .j-LajJI oli^J Ojol-aLtl oolfliiSdl jl Uj 

^j 5 l 4 CJ1«3 Uj . 4 J 5 JiJI *-fl 3 l 5 ^l flA®«l«l Jb ^b 4 l ixn jjjJJ ^ I^Jb os 
A^l U»-il 6lj_^1 ii*M y«j4 uii «Jb (J_P 5 .^J 5 fl Jabj ^ 

iu>ll OilA*a oi ub Ja3 SjLil 1^1 am ^ .4*La}I <^ 5^1 

.31^1 (^ 15 ) JJ (J 45 —^ 5 - Jj AJ 5 J 0 JI Li- 3 l 55 )l J 5 M ga OAjjp JlJ 

CjydJ iJjAJI iJU 5 JI OjjS UaJI* i_ijbAJb OL 3 b 5 JI cUb Ja JaAaJI v_._j.ol 

^^^>4j5jSJI 0^541 isLoJI ^A_ft ja L iiiu Jljjit uU <ol JUjj-JI 

. 4 julli,l ^|otX«j 435^ ,>9 ^ ^13 -oUbj-JI jja ilj5kll iflSJI Jj 

^5-]? Jlf bi>53 ^au3 3jg M l f> Iail cLu|j4 ijjct Obb^l ja AjJa ^js■ JaiM jJ 

COSMOS <*^>« 0 « 5 aj 5 J» a_a,ljA]| ^5 iAilll Jyy EPIC 

v_Lji 3 ^i (9 |a«i_«i .jfj asbUJi a_«ijjji jiajp-i) 

Sa4 4 J 3 J 0 JI (_a)l 5 ^l . .. n ^ja ^ 5 lala vjjt 250 ijlJL-ft tfj!-■:'> il lj 

** «* 

laAit. Jio- djl jb .5ji-kt,l jli'ill (JUjJil AjJtilb vjU CJ 5 5 * 5 . 2: .„ 30 Jj 20 
.V_ib AS ilLjl 00* (jl gjAi^l jjlsu (jiS . jajJI j^a 45 aft Asj 43- e4^ill 
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ULb>juiJI uUi>9J 

0033 ^ SillaJI J95la» ol J58J 0^ U^l ^ 

^tlfu 4!^^ ^ ^jJI joLtfwl j}o^ 

OQliujt ^.^ j^l JOa 

wavelength ^>li je^ Oli>>LI l^ db ^ C)I>q ojaj 

U^ l^)l*Mi{ ^^LflJL ^Ull ^it A.J Oli^^l q|^ *^bb 

OUaffut 1 ^ ^tjJ^ Citlo (JioS ^t*J\ OL>5a 

60 ^yi dCtjOl Oli ^Iklt jl di^ - iJjJI Obi33^l Ol^ AM ^jl<JI 

t^Hii iiM^ii «l^yi l^l^t Jbl^ ^5 • Ji^ Li^T 3 (jbjjJ) Jjjj 

(>„ai A*^3 lAtckIt d)S Ic <ejoLl La ^jIS i^I ^A^xid OljL^ lSIa__ 

^ iqilrfiJI jA (iiii^'l^ CmmJ 

\ajs> UI<3 dtLa j 5J[9 .jJa» ^^3 Jtfr JJd i^l ^byi 0 >ImiI>jJI ^fegA jji3 

.d)S J{ jrJuj oSImJI OVI 0JI (3^ 

jr^AjJI USwLaaj tihjiu ^21p’ ^ ^3 

Weinberg Oj^jj JSs .1^ dliA o^Sj 31 aS ol^l ^ 
LidJt ^Mia3 ^ tL^ANtuti^ ^ 4dl ^ qU^La 4 ^il.i^AU 5i>l5 J545t Oli 

U^ eJub^ .v^5„,„ac- dbjb c^l_ uJ 6 \ JS ^3 

^LaI JL^I ^ 0^ ^1 - 1^530^1 4 Ac- 

4jI^ iS oLhj'wiJU txAAj^ uLa) (jI Uj 3ls jLiMil lots' <4^15^ djlaJ LLma 

(U«ti.4«bMS .3t Ll>l ^^^*30 ^ ljuEb ^1 J^ 

•j^ LtjLhOti ^>3^ (Jjl Ji^ (jlisj'WAJb IhjL^I LJ^fto'iI.^I JuJjQj 
.j^lal; o! 0 ^ y§J3j^ ^ I^I Asu 4;u^l ^LJat^yi jl JL.^ 

(j^oJal) iJjJLff Ol^AlaJl Ul (3i^ L>^ J5^l ti>J^ 

(4>^3Ld|3 L^tlll UjJI JaJlPcji ^JS' SjJiaJI b3lpJI Oj^ld (J‘^ 3 .4A0claAJU 

(Jjaoj (jI (3^ .j^laill cAd^Luud ^1 ^<)J^*i) 3t 4^3tl l.a^IS' tSj ^3^-5 

-otfcjwJI threshold 4^1 jIjlaa ^3 La iioliti 

i( 3 ^a_maJUjj 45 uIi^ dj^js>ti\ fiLj.^^t ^^LdOiP'l 3^3 cAustin 
dj| ^5! - ^'®^«JUa3 ^3—'^5?’>® ob^r^dl 0^ iJilotoi) iiLJ3 dstj] Jl 


224 



9A5Lllji:ki 

iStrcss 440 JI oUSl^l l^ d^vA^in 3i li!^" .ii ) 

Ciljl^ /jlai 0^ - u>^ jilkdij jjKiII IjlJ l^Js .ObJkill 

^llil 03 ^ bL^ jJuOkA (315 b]^ .dl^l J^ a l5JI 

^3 o!>^l bjjjS^JJ ijS^ ^^l 0jrG5)l gij «*3 5I ^^mJI dJJJ i3b^ 

LojLbii JaaS CJ15 Uj (^1 oSIS^I Idil^ uli < 4 JI jLJ^I 

6^ J-^11>4 Oj^alall jJa—ufl^ JjIpiS J; «ill l^ glaAA3 

^lj»Kl«fl J»^f (JIaJG 31 JkS ^ >t ii^tlll 

J 9 U 0 JI Jj odbj ^ 0^3 3 > ^ lii(4.4^1 j>j 

.l^dt4 j*ijl*lfl (^5^ dJ^Lto ill^ (^1 - ^sijJLil bbUJI yip La 3j54ai 

(^^5)1 iJ^xll (>• ib^.^ I5M3 (^jjJI «UJbJI Ol^3x Ji^l^ 5Jb Ofuii^l (jl j 5 Ju 
l3ijlp (3^ «(JU9 jmJI (J^l» g4b^ J-Q *3^ jl]s>^uJJ 

(^^5 (Michor 15 <u .i A*0 ^ LaI .dt^lixXI CjI^aaJI (3^ jlSil taljc__«(| 

IS?^ l^iuSiJI (^^1 

^jl 54 l OLJ| Jibtj OljO^I (^5 .|j 3 um 

c^i wS i l ^ ^UdjuJI bblkll 34Jt3 LoJlI^ claJwSLkI ( 55 AJI ^Ijd i 3 >jJp 

<ii5*cJI aUa^I 4 ^ il»jL_PdII iljb5 .(fcjJI ^3^^ ^3^ Jii:3 ^ ^3_^^ 
<« 4 J 5 yb 3 *Ae>JI aPj^l»3 .elasticity «4_JljAI» Jla oUIk^ 

•->^1 ^ i^jAl Jdla 3 yjl ^-9 ^64315 - «(>J—SJI 

“ ^ < 3 ^ caIIc^ b^j^l OLutfb_pl aL|yle. L 

oLo^l&tl ( 3 ^ 5 d 4. z * » ..LI i^,mQ,> jl5d^l ^1 jffCLufb - O^L^I 63 ^^! LbjLiC'b 

4jI Uj JflJI h^Ja^ $] C)ljL_rt| J-^ Jus> ^ 3 $^ (^1 

45^-JSJI Ji* oscillators ^^^^ObJaJJJ oIjJ^a IajI^Lj bMpJI j jSJd] j-SL^ 

D^Uitl harmonics l^l^l^j ^3* i 3 ^\ di 3 Jl^ (J^I 435!^ .iiti^! 

5^1p 3I iSjjJs lilbjfe o>-^ <dJi5 ^^4^1 (jl513|3 ,L_^ ioloJI 4_aJWI i^l - 

«* 

^3 Cjbi-UjJl <^L..J >^4 ^)Jl9CL_uiI ^J*4j|j (3^4-^ 

iwdkiJI ^34 4^1j OU-j— b^sJI y^l iSy^ L-J^sjl Jis 

5jl^ ^ o -®3 0 ( 3 —(Jj 0 L >54 l^szaJu dUS J ^3 <J 3 — 3 ^ 
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ULbj-uJI uUx)gJ 


frLJol gA o^LjiiIU gjjL„ *»U iiUj jJiXi .J^IjJI 4jjsJI jjuoJiJ ^—*^15 

^LJS Oi^^sdLt OVsIjp*^ i-)Ua 3 .4jjUj^I ObUl^ill J—* JS^ 
iJpJI JI 5 .ob9r*JI ^5*^ ^ SJ4>Jjr 2^5 ^ t>®3 *^5^1 Jl 
5A -jr^ J-aUi jltl t^5kij jJl5 cj^liilb U «aa UJIp Cell biology 
dllJ ^ 3 i 3 jJI jfljotAlJli u^AflOlib i55u*» ^ 35 ^ 6^ -j^kdJ dijApJI 

Jljl 3 il (^1 3^Ua,*S5*JI c 5^L 4i>Ril Ol 0 ; ta )l 

i^\ iJlSJJ tilliA .bto (j*i jSsj 0 ^ 3^ OlSi--^l (Ji3^ ^ 

UJ5 CL5U ;oU^ 3 ^ (J1 bjJI jl I^jIjLwI oU^^^wJI J-«fy 

31n4^ iji cIJuAaS JuJtfl OU^I OJUb dJ 5 JaX.^ c^l jJ^I CmmI 
Iflhi^A ifljjJaj 4ilj^l Ojli Ltfj j-o 

(^liill - ixu-Mh^b 05 —^> 2 ^ (jjjJI vlL-ll^l aL-jj^AJI 

jlS^^I iJLP ^|jLpu—rtb JJ j j -05 OIaUIi—J—^IAaJI 

4j^>lai)l aIjj^I jj-0 ^Jj gjAPil)! ^ 

Jjoj .4^j^l Oj^Ss J^bj fj\S (Davies J>; 1—^5)5^33^15 

obiflj Lineweaver yijLJJ iiJliJI 1^5)5^^! ^Lp5 5A 0\S tiyli d-JS 

{^3 - i*iA^ 015^1 5Jl--P» 43lij JA-IJj Japsj ^3J4uJI f 5 i*i?JI 0 ^ Sj_^ 

^ 3 J 5 SJJ 4^|jJI Lj^IAJI l^jL 0 t 2 _-«(l (^15 cib5l3 SjLJ AIa OjSJjI ^-^SJ fI—^ 
vi>ji^ US 3 .bbWI OtiJiasitl SLffJJ 5jS.j-ll ca3^L-mJI - 0 I 5 AAII—w-o 

JiS (jjft jjJoLlt v 5 jv—M*d <aIj 5 JI JI 3i 4 4 <(j—® 3 ^l jj—P 0_)9L-i4t li|» 

(lii^ Loj 5 bsl55 ^LAj ^5 .«5j^bttl ajLb^r*^^ ^bi^b 4^;w-iJI b^loJI 

L-fl^33» ^ Ja 5 ^jll)l jJ 5 —«iIpJ 1 ^bjJl IsIa JjlA— itj b^WI d*aj 

LoJLi £'5 .«iL-«( jLLa jAjJI ^3-® 2 ^ SU^JJ IJa-ff i/O^JL* jAJI J 5 JaJI g 35 (J—fr 

OS 5 jjjo ^ 51 apJI (i dfljl _uJI OlijaJI ^iUj iA^^I Jl^Sil (3 ^ 3 ^ 

(3 ijjb^l 4534113 (gjLsSlI 44 ^ 1 U! J-^I ^^3^3 (^bfjJI jlUitl 4I0 - Jj 5 t 
.atavism Jb^^l ^Ijl-jj^I 5I *J—«»lill ^—oil AJaxJI cUj 1^5)5^! tUi^ 

(JJ jUul ijs^ oL^I (3 jSAj <05^)5 .iiljLjj! SjaUo 5A o-*^ ^ (ijll 3 j^l 5 

jl5 .^iS4l cbj^Aj 49 ^ IS (J 5 S 0 J3 fM 5jir>'l5 (J| 4 aJ —uf 4-^ ^y) J 5 Pea]| jl 
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JUb jlS J5—^ jl^SlI J^Lsj 3*^^ (5y 6^ yjmi «<U 

^L-iai^l^ y^^Wb 3A3 iHillis 

«26);q 

Mrfa.d3 . «u\^ dlSlpbO C>LIa£> ^LhAaIi^ 

Jaaj jl t^ly I^Iapu—^1 -4^ljtil ^Ij^I 5 j 3—itf - 

)J< M iiM^JujlallA J^AA 1^ UlL |jl5 UJLaA ijA ... ,J,^^t ^00 

iilJ y5-tfl^ *14 jl^Lw vl*^ 

djlptil jis Uj3 .Thinking Machines Sj-iiW Oil^l <^^03 a3^|u-«*A 

(^Ij «(^L«fi Vl>^ ^ J^b l^auA.^ jl^ ^bLiAi 4 aaAi^ ^ 

;j[d— aJI KjUJli ^ 0^3 <<U—A# 10 dJil ^.IaaS U^jf^ 

(^>iuLib ^1 <jli»juJiJ 438II iI^kLI I^aJu 3 mIi^ (^3 3—t 

jlb^l ijl^ I4J 03^3 ^ (jP^I iSjjiJI jL ^^®Ylj3yi #1^1 j—0 cii^l dj3^Ai> 
v>*-J 3 jlbjuJI iJI 3i>lM Uj[ (^1 -LAi dllsl^ 

iwj-V ^Ji (,^^5 icancering dj[ Jj cjlfcjuJb yboj 

.IdAAA UUu ojUlpb jajj-LI (J1 ,>1^1 ijs> Jj cq^ 3i^ ^1)3^1 l>—® Ot*^ £>^ 

3l^j^l3 3 ' ~3^l..i A iii A »l3i>) ^ 3iJ^I d^A Aill dUb ^ Lo 4la23 J 3 

Jj i ,A . *ijJb3 cLo ojl^ y_^k^ -^5j3jJI 3I—3^13 <(^^^0x11 3l^?^l3 <(53U— 

joaJ Ijl) iej .Jl^l dUS ^upuai) diJLhpcA dUj^ 03$^ ^ oo-jja JS^ 

djfkAll ^LoAXmiI JdOl^ (j*ii ^ . b iifc jl t^iojAA 4j^A. <uSt tiOUstj^ qg-^" 

ywoil i^3iu^l fjA bl^3 4jiff q-o 5 *Ap*I 3 «>ljij 

diofffS *5! (j djpjl J 5i>-P-5tl OluJjjJI gAAj?- 3—(bj - prot€ome^^^Y3-^3JlJI 
<4j^t (3 ilAbJI filj-j^yi J5 giicJ oUjAij ^^335 (‘3if?JI SpIj _5 oj .L.^jyu 
Ji^ 4 j| (^l -^UaJ ^5L3 J l^ay-aj i£js^ ,5! qys f3tp3J>^l StljS La! 

.^UajJI ill^ qp SpJ. 

ij^3 “ ^—Mij ^Js^ 013!—«J j ^ Iaju frUJbdl JJa 

liquid JjI iu)\ yljw* hiaVI JmLa 4 _jjiC 9 ca CjLuLoj .A c. ^ li l». 

gA (j3l«zJb3 .mass spectrometry ^JsSUl l^o^I 0^433 chromatography 
<ilb 4X^1 Jl ^ , g , 4^^ t»^l c^b3^ 3^3 <Ag\lS ^3^!^ 
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uUo>jluJ 1 ul^gJ 

jJl ^ <^*513 ^3 4^.3J ^ 

J5 j^, ..U—Jl i f3?^' OLj^ijJl j>3 3U?J' 

^LJ ol o^J^I >'3^' J'-^' ^ 

J^T,..; b)3 U .I3JJ UJ^I 

Olkiij ai^l ^ ^IAp^Ij3 •>^' 

^ ^ .aij^ ^'3 i3^ ^ r 0-3 <w- 

^_jJtl ^|1 Jaopj 4«|j^l dx-^3-9 .wi 11 a <Ui« U ^Jj«3 i! CoS 

.iiui i itb .Leavitt C^ l:^.j^ Oj5aj Jil ..boJI 6-« c^J^' '.''' -;'“ 

Cepheid Oljod.! cLiJSJ ol J^S o-J '<i^* 

.03531 o-li^ li»'3J3-j3S^' U-ii-i-u ^1 i^ui (* 3 I?JI 1^3 .variables 
^|>3339 ^si 3^ : *U-JI o- 5*5^ dl3j>^ ^ 

^33.0)1 Col5 .^>Vl o- e-U UaIM 6- 

^ 0-3 <^>^1 i3^ ^3iJ' ^3 .^3-^' 03^11 r3^' 

U3k- J6] 0> ,^1 OJo j W1 >iJl3 

l^lidl ,S>r ^3^ 43 j3J\ »li3-« j5l>- £- ^1 ^ 

^ J.^1 jS3 f .^Ul J1 »biJI 

1AA Luj o- COSLI1^ <oa-33 f3?JI cWi O^' ‘>'3*1' '^ 3 )' 

51 oUsUjjl ^ J o^. i •o2’J^' ‘3* 

.litaoi! 

2^ LoJut djl .bjjt-u*- ol® £“ 

^13 . 03 ;^ b^l dl3 Ji- U3li <h^\ oi_^ 

.Olii^JI o- ^0_; OUJ.I 6- ‘^ 1^33 2^ M - o!--'3l 

. jU5;,JI o- J^l jruAi ul J1 bL^ 03^3 03 .5 ojO=- IjlSol oiA J_il 

,-.ia l A-^ l ^ ol*^ dijij 51 i^b <ol>r3* ^3^ 0.^1 >- ^3A?- ^ 

lAjjiJi aolL-jsJI (>b3‘^ Vf?3' ^ 5r^'3' 

.2.5UJI o- e>-^ ^>^ 

i 3 ^^l Ul .La^ 0103 : 0 ^ ‘jp <‘::‘l-3l*l.' £--3 
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9 AAil 


UJlaP ^OJuI^Lq 0J5^ j^l jrya:L- 4 uS 43 .,X^. mX\ 

< 4 AilM 4A0t^ljrL^] ^I^L |3 O^aJs OCtjUal 8j_J^Li> 03 ^* *** 

^J.gi!!il.>tf O5.il J.*g.flJ 6 >^Ia| f^Js- (3^ dJjJu^ 4 a 3 JyoJtl-^ 

jljb ^ 3 ^ ^JS 3 ^ ^ c;H ^ 3 ^ 3 ^ 3^?^^ OIjJaa 

(jlk^wJI ^J 2 ^ - (jLJ^^mJI j 1 ^JLOlil Ol—OJjb ,jA SuJiJ^ 

*^J 3^ *0^3^ ^Jg^. a!^ *i*A jji- til Sj la .* . *<*JI 5^ " ^ 4 AI 4 I ^0 *11 

(jA OaJLm J 3 L^I ObjlAiil OJub ol l^fl*i M COI5*. Mt jits' tJ^^£iS J 

i 5 j_^ ijLb;uJI (J1 Jsijil Jj Ja i*elL--«j ^ 0^3 <^3^^^! ^cLuijJI tdb—Ml tS 

•LoL^ dAllLobO 

^J^bo (J| ^ 03 ! Ij^'^ * 03 *‘‘“^>i 4 »a1j^ Ojt£pbe ^5 ^ O^ 41. *j ^po Jju 

jl^l jiiS» 0 I 3 IW Sj-t^lpbo pIaJ^ 4j^3 4 vaIj^ iJ J-aA 

^ 03t_-ui^ 0^3 <JoAS I^aa ^^iua.00 ^Uaiil 4 jL^ ^5 .^^^^<<^1,, Joj-OI 

it 

OjS'Ja .mitochondria OljJi^b 4 aJUza Oils' ,^15 ILaj 
•• •• •• 

<bbSL> ijj>lju 0'^3>i^3il Oj^Aj^aJI oJub cOljJAlil jl 0131 ^^ JJjo OjqJLp LoJlLp 

3I 6 jip\ptA OjL^ Si^Alo Ol53ipb0 Um 9 bjjUXj Oils I— ffj 

j 3 -b 4 Jil_ 4 *oo Bj 34 £u y&tj jt V^3 <1^ joL^I UjJI Olj 4 —alii liUl^ .^j—^Ij 


Sj3i 63-93 3 ^ J—t l^jaS J^Ap- (>3 .((O^3V-^0 J3-i^* 

OLijUiJl oIa 0^33 - 49lkJb i^l 633J (3jJI Jb*^) yaUjjJ! - Krebs cycle 

3 4IJ3L 5>9 iio 03*P-UI 4 ^.-^1 JA9 dJj53 .4jj3Ja5 03^ 1, symbionts 

JuJudl J OljJialil bi u*aj£j 3 (^I Ol^akil Jl^ 3J (J 1336 136^ L^il 

4 Ji> ( 3 >s 5 (3^3Ail 4 ^lj> jl^1 IJlA 03^ 43 . 4 a 1 i^I ^b3^l ^3J0 

4 _JLoAi| ^ 4 jiJu^a OljJL-Alil jL iUlftSlI (Jj 3f^4j bb Mil dlllA . 4 jLj^I 3—po 

3A)3 ^331^1 03X1 JM^X^I (3 Ja-Luj ( 4 ^b ijaB j^l 633^ 

jlbjvuJI jL (^—0131 c 4 i 3 ij^l jlii^l djj^ipui |J3 .(53ipJ) jIpcIjSII 0(033 

^4^33 ijboi^LJI 133^4)13 (J^l *'"**■^'^3 • 4 .<^b(^o-JI OljsXaiJt] IaOJiA I4.0 43 

(_^l free radicals oysJI j3Ju>JI j—* OLjSj 01^3 ualiU jojaIj l^ijs ti-iUoJI 
«* 

Lojjo djl^\ 6 l 4 ^ <JllJb3 «^3JiAi^l liUS (3 c 4 -d^l ^j-o 
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uUojjuulJ! uUijgj 


j 1 Jjji)} <j3l3tl}l JaAji jI ^ l^Lo! X^ 5)1 S^JLI 

. 4 jk^ 4 xL 3 JI ^ (3^3 (OljiiaJI (3^ Jjjja dUS ^ .05^ 

c>>a ijAj ijl^j (^3 («LjlJI iolj Ju«3l l^A—itfj (^1 5 j 3 ja)l 

.*tJLI j^l3 ‘ LBnglc olJIj 

LaJLLP iA*^l 4 i ^3 (3 4 aJ !3 {^^3 *35^^ 

OS'! jiMSi\ dj^ju 1)5 ^ ^hiiJL^I (Jaa^ ^^ 5 .j 

v«iia)l Jl t^JJI Oj^l Ojy^ .aIju^I ox^ 3—“ tesseract 
^IjLJuj jl 5 ^ Sj^l oJub ^3 >^l>p ^1 CJtS^ «oUI ^Ijj .^j^llll 

^jA xj yLjUl 2jl3>Ji Jiw 3—1^3 (Wallace ^>*»ill3 

^jJl3 CtimMMiihiSl j 33 <^b ^3>?u mitochondria Ca^I 

^y^3 - OLJmjUuJI Ji^lJu vIiLJujIaa dlllA .l^3j3^3^^S^|j d^LaX^l 
Jaai ^3 ,^ja 23 oIju c^b ' fsirandolae O^bJd^l (^j 5 
<U3^I j^ goLanjill JM^3 .(J3 —SjIAJI l^3ji)^l ftblAfi- ^3 (Echthroi (53j'—^^1 
^l^xlb (ftljLJti^l ^Ix)^ ^1 ~ Xin^ ^Llml) 4 i^a m ^ Lo ^3^ ^liscJt jaS} 

Jp-I Jj>l 6 4 l^j cgr^L-JuJI dllbl ( 3 lXo^ 41^13 (^3113 jij\ _uJ Lot .01031x11 

bxA ^ 3 jI^^I ^ 3 ^ t^^AflpJl ^Ixll ^ alt jj^ *.«q)I 3Uj| iSji^ cOljj^^l 


.^Ua^vuJI ^IjoJ Ia»j _^3 (L3L^I jjLi (.^^3 <oLa«4*i)I ^jjij i^jJI c^^jJI 

Jju 3 SL-^I Ji>t ^ 3 * JIojJJI ^lljj (j—A i yj Jju J—^bt 33 

( 3 lS .Jlflip'3U 1^3^131) JJ ii^\j aiilj g*3lx)l o!_uJL> 

aoJlAxA 4«4 Jj.iO L^bA—*** ^ 1 ) 3 ^ C.a1i^] (,3^b <(JLui^l ^ dlLiPtAai 

jl 5 ifLujb J 5 i 33 dJub O^iii jSo ^ •l^jb3 <^3! i^l (3S^LoSU Ui^ls 


cJaoJI ^3‘aLgtJ <)ju9^£ VvulS' ^3 a OJl^ oL)3jauj0 ^0 jj>i9 oLmP <i33a<iaU 

^ XoL%flil (jt jr^ *£Jb ( 3 ^ ci^ ^ I ifl ((J 3 LLI ^ OJl^b J—aosI 

alj3]p oidLu&L j^uaJJ 4ic3Aixa ^0 Lis' m *. m ^J\ oblSU.! 3Si 

Sjujl-^ i^ulU (J OJl) .jl^^b <J4^b Jl C)3L-^j (3 

( 3 ^ ^ 3 !} ; 3 a 0 - 1 ^.^ l^t j|^ <( 3 ^ 3 ^b 

ljC'3laAif JLtf) ^ 3 Puil Oot^ <^ 3^1 ( 3 ^ ^> 33 ^ e^Uusd) Jlxj UaA.^ caliJ 0153 
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gostJI jiikl 


^51^1 CilS^ Cuts AmQj ^ l^b 0^ CjS^ 1objlj 
« >l .gOjr^ iJ|Uas5 OljJ^I U^J i^^JIa jJ^ 

(^ 1 ^ (Magellanic Clouds ^^raJbt^>UI qajlp«_«JI liilS U^jI ^*baj ili:> j-o^l 

JU—uJI 05 ^ V.Q ✓a) j^ ^^L>Lo ..■! 

C>l,;;^^l O^iJ CJl 1 !uS\ ^b^l ^JuJI tjj^ j^ North Star 

l^Lo] oyU^I CJt^ «b^ ^ cLijjS Alfc ColS^ 

^<^ 5 ^ 0 ^ 6 ^ ^ Cmojsu Ua Jit SjjlLI JUsj^mj 

La Ijt^aS oblldyuJI elb Jjo ( 4 jIJlJI ^JLIaII 'b^t 

1^5 _H« 4^ls_ 5 I 4^I,*,a, 4SJI ^j^bcAJU ^5 .l^iSLftJ Cu IjlJ ^ 


j-o liJliA Jljj^y ci-j^l^l ^5lxU Lla^s J5 .jlS u*.i.-^ l^Jiij (^-Jju 
(josu i| 5jL«# otliA ^ . jL-<*JI Iju^ (3 ojl^j ^5jJI ^jlHxJI 

Uof- IaJLLC .1^5^ O^lxl—Mfl La <Li^t dji^ ^ 

(^^13 IajLm) 3 ^5? L^'^La^ 5 jljJu> OjfLuil <Lbl—ui (J| 


50 

OLiD^fftS (jLbyuJl 3^ J) CjI 5 -^t isjo) J 5 Jjt)3 

tfia^l5S' ^Jlpta ,«u ^5jJI >*3 ‘^4^^ cl CA -125 ^531, ma U5"hj I3JI5 ,^jJI 
c> cSj^^ iUaj ^3?’3 tj^ cJj^J biomarker 

tjlLj%*JI 5 j 3 j^a)lj CA -125 0[y3jJI 0-0 ^ 3^3 jt Jlu .jLbj^JI 

.CA -125 01^3!,, .wA j 3,5 ^ ( 3 L 1 ^J^J|J d^l obtfu jt 

I35IS3 . JIp- ^5! a^g^lg cJLb (3*uJb jt (^^^SSjJI 5 bl 3^ (JL-*tb3 

(3 ^jA j 5 l 3 ^ (PET) (J3jb33JI jIJuo^I) jj 34 adlj Ipt— 4 UA Li^l l^ d 3 j^ 

.^J^>^I Ja OjA J5 ^33 <4a-«JI 

O^lj) ja! 3Jb3 -bbop- ^^uJb OjfJJil (JtJ^J^*Jb l^bol Axj 4_i«ALy| iL-«JI 3 

b>S' jlkj 4 »uii^LuJI ajL^udl 33 *^T bb^^ ^ -diolo Cij 15 JULa d_ LkOj j) 

v^WI jjlf- (jpjSH jA jIjlaJ) ufl. 4 q ,)3 qolji (3 0*3*53 J^*a _uJ CJtJ 

jA ^jA LbJLpu3 (Cs^LJa_«»^l3 jjlJapJ! ^JA bjf- O^J^I CJU .SjJLJI ja 

djjL^ JL 5 OjIS J; 5 ?«mA |jj>-l3 U3J ^1 ij^OA Cul 5 .d£>-3li-ll ;3^b^l 
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uLbjJLuJI uUi>gJ 


51s 3 Jju jai Ji Oils U5 .(>1)1 iiiAL) ^iUi 0^ f 

OilSs .joj^l bji-lili >1 0»jS (> liW *lUD .(JJ-UI jUs^ L-ftiAlti 

^1 Ifek (>lki 1:5 J1 OtlLi-l U)5 *i)La 

<5jUJI SpdlSU L_«35^ O^ <Ji^l *'5^ > f 

05 .(^3U 5i3»'3il 35IJ^> li •'■^ 49^1 o- 
.jlSU J5 i i3P-^ 569 Lu. Ul ijli^Vl ui*; kochia UjSJI 
. («>a^35)l 03^1 > jl» 5*i - vr—i*Jl Ljj 9 j5 > 1>—^illj 

AijSJj .tumbleweed i-m\ V^l 3I ‘Salsola tragus 4^*111 >--i 
oy. Js^il li^Sli 630 aiil3 Jl jAjShUis^^ ^1 

SjJuS Uiis diLiM .L-iil/3^ > Uj j—lill 6>^11> '^' ->-^’5^ 'i 

^j\^\ >u aibu .jlSlo JS i >13 ola. ^ VJ5?4 

Russian ,^3^1 il>UI 3fl> >1 (3^V '*^ 

.(jaj^l (339 4j35dl OlJ^iJ^^l *'jJ?-l 0^ 43u .jLi^il) 1^19*5 J-Ap" ii -thistle 

jj^UII Cji3lC' (j;!)! 6l*pJl <t^l Oj5 

dii oIju g*)^! jS\^. 33 ^ 

Js. jt O—Jaj 03J 6ji-^ OULdl 

iaJb ia^l ilUi Oou-^l UJuft3 ^ >3 03^' 

,5aJI OLa!33 J36lajl j OyOopI jJaa dJi g«3 4i*i, flJpi—b l6:a> 

jlM> y^ -S^^* ^ ^ 

i^l > OJtf -13 iui (> i53^ S" 

Ciljudi Ojui-b oU^^yi ^ > bbS OjJUiI 03;^ £}J adidi 
-2 3J3J5 4^ 3.5.6- 0^^ ^b ^3>1>> 5^5 -^31^1 

<4,jUI i dPj^u JipiJ 4il Ji9 J^3 -triclopyr <‘‘">j!03lS4j5 3^ ^ 3 ] 

^ 4di« bl55l Jsh .412:^1 4it3 .i-SjJI 4 e^b j^i 4Ldb3 
dij ill d^ U .b.3d3*3 (^1 4^1 vL^^l 6S^5 

SylSitl b^l 4 >-5)43 phloem »b>d)l J4:a^3 .uiUlll Js- 


(♦) 3,5,6 -trichloro- 2 -pyridinyloxyacetic acid 
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9^1 


4jI Jlaisu .(mcristcm i^l «>>^l ^amIII) jjbjUl ^ 

J| ^^1 S^ki^l td^ .auxins 010.^3^1 44 iIj ^Litl >AiJI 

.Ixjjuf OLJI ^ ^5 fOJju^5 0)3^ 3 aJj SJjJu^I jlfl*, im J I Jju^ 

Cf^uSlxll oliM^I ij 3JLU '^j^l (3^ (53^ OL^I 3^ 

OjI^ ‘lAjJ4 J^L> LaJjP' .jllsj^JI JJuft jbjpo \a 3 ii Jh j 

i3 Ol^>AiaJI 31 jrU3l^jJI j| 1^3 ^ (| AaIom jr^M JaJL^ ^3^1 

4j1 <LPj%uj JIpuJ 3^5 , 4 ^jma d<^U 5 ^ ^3j^ 0 **i^ 3^ Jl 

.4J3PJI oUl 3' 51 ^' ^^3d oT 

^3^ ^ IaJuP '3 .Olj^AujJb ^33^ *^ 3 < * II J^l3 

^JS JS ^ "' f U3 ^3^1 ^ Iajjl£' 3 cl^i^l3j> 3^ J—Ajo ^^.w—jb 
j*»l^l ^U b 5 <g;^3^i JJ (J3 j-o 5 jLa)I yL-A^yi dIJj 51^3 ij^J^I 

i^I (jjl' 3 I^Ia^I OiS ^^13 <b-^JLo ObLLb B^u^l 4.«! ^ i*i* 4*i3lJI 4 —a I»^I 
jw^ -j3JlJ1 ^3^ ^3^^-'^^ 0^ 5 j.^I 3 iJ^ ^3 ^ .oL^lAiJl 

3 .fvUg]| JSL^I i>33 3 ^^^^ 0^ 33 '^3^ Si3f>3il 4 fllpJI liUj 

^3^ 4Jl^ ^1 3^^11^311 ^ bS^ LU^J cJuJU ^3^ rf l wC -l 

^IImJI J..^^ »L^ LoJuP ft|jL3L>A)l I* »<fln JLd3 .4^ tJl <03)3^^ 

CaU .diS _w (3^ O^J^I ^ m,4 1*aS 3^ UjLi£^3 .3 aJJI' 3^ (J5 ufl93J3 

^ ^3 fl-- 3.4 LL-J^ 4 JLL^I ^3^1 oIjj ^ (^IJlJI 3 3^ 

LjljU>M L..t,90 OajIS^ Lj 3 LLmJ 1 (JI .dSyxJt)! < «*! 

^L_auJI dJiA^-l ojLm bjj^ ^33^^ C.ol5^ 1^5* <junip6rs 

L^jj-io-i O^ *3^31^ 3^ 4^1^13 L^c-IAjjI 3^^ ^3 <bi>'i3^3 *^-*3i-4i*uSl IaJu £3 

3^ t3$^l 3^ J*5 jjlSiH J oIjlj aSs (JtiJb3 -333JI ^li3l i3 Js^AJL js 
.(3^U ^Lol J3]al33 (|^^3!>3 ij^ CutS l^l 1 Jl> .l^lfljJ 
«*SLo Coj^ ij^ <ss^ ij^h <i 
335JI 5ju_*mo ijs' (wJiiJ) 33!^ j\sijo Jl—^ (33Jl3tjo 3—(^3 (Maxwell’s demon 
I43L63A Jl t^^lf'l ^ 3 jo 3 ilt^l C)Uj3j^I JoLSiJI i^j^> 3* (^3^1 35^ ijAipJ) 
^ 4jf IjCuo ^ 'gl^ ^ J^fl i«*l Jaj 4^ J5 J|jul_M)l 4< U^ (j^U.^ ^capuoII 
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UUOjJJUJl uLu>9:! 


OljAlaJI JS 1 ^ ol—jlS cJUyi 

i> 0 ^ oLpJU ja^ 6^ lia-iutf .b^l 5At»-li Ui 

LuSU cLijlSi5 Usl^il flJi^b^ .entropic tide gi3jb)ll ill ^ t^\ 

jJI 3Jb ill 0^ .CJ5JI j-o O^il Ja^-^ ^ o—03 Sjrjijtf Oljb^l ,3 —aApo 

i>l^ li Jj3a«^ 1® *^3^ c4jil3lp*^ CJdi U4A3 .i^lkll i3 ^5—40^ 

,Ub - Echthroi -3 Jl3i)I jIs (LsUxII iA^ J3 .(JlJall 
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ooiliJI 


ga UUOJJUJ 


ol^l J 5 li^ J 5 —^ ^ 

4„.IS^ 4-JI&' ( 55 —*^ «L.^y) ^JlJ 

JjK^ jJc3 ^ialll 01^5^ .e« ukVtS 

d, Q*flg' 

(jS^ ^ L-aI^ 

S^U) ^ 4a4L^ ^ (3 ^ 

- jij ^ La JS (3 JtalJ - 4-^aJJaiLl 

. \JiS^ 03ti 3a 353 (^13 
•• 

OlJJI ^3 cUpdike os?* 

US £<L-x-j3tl t3 (JLII g_ojJI 3 

(5^ ^ CajS U-a l^.,,.tul 4^L9cm oi_ 4^1 Cuts 

dJb .i^ioA CL-§3 

3^ LL 4&lm« Juzj (Lu^t33 dJL— 4«fcll 

3^ jLfrl^ Ua JS oL^ CaUs *^1^4 

4JiSJ3 <Ll^ ij\ bjvaJI J ftJ .ilj3b SjL-9 

Jx:?o O^tl (jI . J—Jl_9 j^I 

IftJ IS^ 0^ Cr-^l li 

*• •• 


ol^l 05-^0 ijl <-fl.,.A»» 

Ija J—!U5 (O5-JJI oJu-A cCif 
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ULbjjOjJI uUugJ 


Jujj y (^^uajU OjIS^ Ud3 o^ cy^ ^ 

dJb I^aUI 0 ^ 

jl5 . 5 i> tjSL^\ i^ —^-) <5>aJI dJj Jbli >3 

\S'^\ Ji^ 3 ^ ^jLj—«* ^ 3 ^ ‘i^-?i^ 3 *l ^3 CtJ J;^l 3 ^l ( 3 — 

3 /^ O^ "*'*U II «>U ( 3 ^ La ^l^A .4 xaIj^I 31 L^'^ 3 ^ i 3 i.^ 3 
ijlfr jvS3 O^i^ cl—^^ jBAiii .rt LaJLLfr ijLfi^ ^^3 iJ 3 ^^ 3 ? 0^ 3 ^i 3 ^ 

Jl^ I In 5 MM* A JJ 93 ^J^J^ 55 Jl 31 dAj_>t ;^1 (Jjtf I 3 .4^ 3W 3^^"^ jx—u »3 

t^ojjJty 4AijjkA 31 IJ^L& djjlisJI 3^ 33 ^^ 


4a3 ^ 3 a 3 ^ (liLJS 3 ^ \j^ oJl9uj ^ d_j| (3^3 

3.U»4I 4 lij| 3 Lfr 0 Li£W 3SJa*A LaJlaP ja^I Ijj «33 .OJ^ Ol5*_4x 

oiLA b3l^ Jb nLJa^ill ^ cbiopsy ieyp- *I >?'1 jaP 3 aJI 4^ 3-0 j^\ 
^y i ^1 4Jb Ia - JJbJI 31 3^^ y 63 -^^ .iJlJfli^ l^L CjlJlio^ 
f . 44 ^:.,„.*£>a mole loL-Jt dJJj^ ^b Oj^ 5 J ^ ^liLI 3 

3 b^l jU ( 5 JJI 3 •g*r 3 ^ IaJlIc- cOl^i— oi jjw yi ^ 5 J^^ 

f 3^ 35 ^ (joi^ c43Ll]I 4.L,1iQiII jq 3^b'3 »«ll 4^ 3 ^ 
jJiuj jl 3Jfc d^biAJJ jLmjo 3-^^ ol 31 o ^x ln lij (oluu^l 

41jLo 1 LiJuSSls t\e-y*» ^^1 ibjl 3^ 4ia3 Lo ^3 .d) La ^ 5^3 

0 

<s\ lilljiA ij\S .4 3A3tII {j*ij^ 5 —*^ 3 * 3 

Js>\libjS d\s ,ljff6i\ oLL-«&tl 3 a ^ 3 js <4SkU,l ^LJj 3 bone resorption 

c^lJwJI g3jO ^ fvi^oll 3^i^l c-L^Vl J—93 •4ja3 3-® V / jL^I 

CJ^ll 33 •4^UJa«sl OL_«»^ Ca^.^ 3 3 l3^v^ ^ 3^3 


4^sl 3 ^ 3^/*^ <4^3 3 ^3*^1 _^A.i*ul (4 .auaj 

otolaryngologist SjpUpJI^ 3 i^t3 S-W® *-^3 .(3^1^' 3 v*—^*3 

((^yoJ^ [Sj^^ 4^La^ 4J .{ 33 ^ (3^ ^3*^^ ^aj3J 

juJ\ 3 *j^l 4 J ijbjso (3JJI oibJI (ib^laJL) C.i.*u 3 iyS JiJU3 

CT 4juuf^p3l itsJiiitl 4 a _tt»yij y> jgwO(>l <3LJI ^3^^ 33 <0^^!'^ 3 

(jcijAj r^ll oL^_ <*'^1 c-Jo oUly>l JS 3l ^ AA g - - 4 ^ 3 '^ 3?’3 j scan 

«• * *• 
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doJliJI 


Ijl> C>t-lsi> 4^>laj ^IxlaJI j1 (J| d^jJexfc] I 4 ) 

J 3 LUJ 4puaJ3 C)Miajk)I Ol^j^ <>,<i«i«hll dJ ^ Cy^S <^ 5 Aajq Ijh, <M,a." dUS 

01 ^ 9 * 5 ] (^^1 aLo^I 3.5ih«U ColS^ . 5 ^ U5^ ^^-AJbbl 

C>J5»i.,J^ (5<dt .^MXpJI Oi^bjl Jlp^ J^ OjA 

U5 44 i>h2 U rtiV l) {jfiifffB Jj 4ji! (^ 

^^jJb (La>'!^ C<.iiftJ.c- U^j 9 

jls^ ^obiujVl L^t..wsS^llJ ^ ^^ku-^Ll^I 

4 J 5 I 9 dlljjb ol5 (jJL^I Capi^j 4^ iJ^Ijj .JaaJL JIpJI ^ dJd 

^Lb^ 4 j 1 ~ dJLp'l^ djip^j j «** 

00^3 ^jJI jlbyuJI 4^ 3 i ^3 (Squamous cell carcinoma^^Li^jpJI b^l 

«( 

b* Ij^Lob ^j^iLuf^.uulS' 4iP^p' ^ 

PET jlJmp^b (jwbSU .(^IjVl jliT fjs- ^^pcaJI oL>b3 

JyUljl c4Aa^pJI OJl^ 4^ M,Ji l>^3 .4 o ^ J^l (A ^ 

3j^ |ju3b «!dJL^ jl^l» 4JLtt(j 1 JI 5 1^1 3^ 

.3i> 4 jIS' ^jJI tJl>jJI 

tjlls )jtMj ijjLftA (jLb jyuJ\ )>Xi 4> J5P' OLo^lsttl (j-0 j|j^^ jj— 5 I ^ (ilLjLA (jU 

(OjamJJ 4^jLk)l OL-ftJotl 4 *^ . JtfjpJI b^UJI JS_ mj .|^^b 

05 ^ Laja £>3 .basal cells bbl^l l^ipo ap -333 .^\sS <s^mSX\ i^yopdUl 

^Jj .dJbJj b^L> ^Lu.flj!^b ^JlpLoJI b^l^l ^^23 c^eJ_uuJ 3 4jjJLi^I b^L^I 

Lo 6 i^Ip ^JL^blll b^Jj^l Oblb^ ^1 J^ jJj^l i. A . " .! ^1 dJu^ 

,(^^I '•“^ 3 ^ 0^3 ^ 4 ^ Cu-oI (Ol^Luf jr^ 03 ^ 

^Jlszjo _>^b3 v^US ^ ^3 cd^l^JLP j^l 05 ^ 4jifl rfti^pJI 4flh<U ^Ibjwf ( 3 ^ 
La (j| Ca95 (3 I 4 * 4j>^l^ cSb^l hX^ ^1.2x11 LuouJ b^Ajj^ 

i 3 iua.^jptll b^L^I olb^ JljJpcXJI 4j> 3 (jbi 4jj jb£a 3 i> jtJ 

L-ftjl 52 3 £»o (jl jIbjwJJ (jibyi JL^attl J 133 cijSjJI^ (^IjJI 
^^*4^ IJlP'13 4 ^ 35 ^ v-.t* <» IaI c 4< <<*11 <iib ^ 4> 

(3^ ^ J-ol^f- ^3J0 bl J-opo O^ ^ gj.«i.ApJI fjMt (33^3 433^ t3^t^3 
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uUo>juuJl ulpgi 


betel 35 x> ^ 3SJ ^5 clilkLo ^ U5 UU ill 

» 

V>^ olJs>/«JI 'iUjLj 4 jLi^^I Oi^AsLo S^bj^ jwuAllJ ^5'^b ‘iiuts 
^^oJ,f>JI 1 ^ OJp -5 OIjLi^I 4j Cu_)^l .l^T 

,.JjalPt(0 j^T JjftU- 5ib5 

(jU . 0 j\^ 4—Pti^b CulS^ ^Olf'l—« (jL| 4^ljpJI iJ-oAll OBj g" < *>l 

^bJpcpJI (3-® >—5A5 - itd^JI v-O ✓> > 3 (J1 J —*^3 *i 5 ^J5JI J3—Ip 

t|_fl"l-fl 4 j1 JU >3 UJ - (J 5 *^b**l 4. « . A > 

iwJj> (J| Liij> 4Jb^l CJwP^lwl .^JlslII < i *t ^3 

frj-l 45 j 3 ^bJosJI j-o 4jJaS OJu>I <viUi U>^ ^3 £* 

IJlA o\S JlAS 4^llJb3 cl^lo^w—4*»l abjs^l ^ il^lll (33 .53PtA)l ol-A 

tiliib jSo ^ g^jJI j-b^x (3 (jol^l Ojl^l oa) .iUli 4 p-Ij,pJI ox *3^1 
Ca 33 iJxP tt\js^l ox JtJ il 015 .^wdsJI ^ot ^jjl 6b>?- (>* Lx 

0 x 3 > 3 *^^ L ^JLc- C-i—4^Ub^;viJl 4 j^.i —«».)^1 ol 3 A oill o5J ^il 

Uflo 1^*A (3 (JLtpJ^*JI JL-j>3 tO-Lig ^ * ". ***^ ooib3 Sd^l3 Oro 

l j^?Ua>A4 ((iUi ox JlrjI iJl JUliill QA iu^l bilpJ) C*3tlx3 l^lx^x Oil 

.(jbyi S-iL ^li)l 
8 ^ " 

4 jJlaL-«^ (tracheotomy :(^lc'>il 4JI5^I i.uaB\ 

^ iffclSj oJCS 4 IS 5 X 5j3j^ (o**^^l 

^xjLufl 4 Ja o^ ^iUS 4 ^p^ 3 cil *^yJi-»iJL«*JBl ^3 ^bl 

:>|juiyi jlj>1 5A3 <Erbitux ^J^^Jl 3 ooiL-*^ ^L*i^l i^bttl ox 
i^lsiUl OiJii 4jUi> (J1(^hsA—viUi53 .^Ir^)I) 3 (^L—oUJt 5 j^3 
gStlp- itboj I'Lfc (J5 ( ^ I z j ol5 .45 Jjix ;3 4jAxli) 4J3^^ V*^Ji—"-S O^ 

J3^ (3 ^J3 ol5 .^ibJI ftJo ij^ ^J33 ^3i>3 IxJJA 6^b^ 

OX (^j^b j^l ^J3 J^3 L5 4^9 ox 4-^UJI (3 Oj-tl PJjIb <^x.lll 

.4jjJ ic^LflJ 

oLox OijIw 3jL.^£- '“ O^ Lffl'i JiAaC-I <m* *5» ;ibls L .*a]| ^ - ^3 

JlaJ» SjL^ c I^ ..X < ltU<^ a Cu5 (_^ix5U .4 aU *« ^-^b5-£ ix I 3 —ail «olfcy^b 
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^liJI 


OSjtil (^1 AAlC'l liUi 1^—utl ^ 

.«^-4uj^l ftlpol gii-w?' OC»jLtu ^ d ,0. J ((j*uw*u^ Jij^ o®>® 6^ 

OkXpcIJ C-*-^ €«ol. 1 '^jvmJI iJ ^.A*iA.f ^\^... ^ \S j~ O * j Cft 

( 05^1 ol» ; 4 jL?t ;^UI ^J5JI v 4 ^ ^^>11 JiP-l 

3 ^ *tSy US 3 *^3^15 JjUj gtiij (jap- (JjSawj 4a«l| ilSj ^ fj3 

jUsjmJIj ^ iLpj (jlS .« 4 _joIpJI diaj_^ 6^3 >* 

oJl-pu 

OyLo**p'l cJUa OjIS^ (3—^3 .iJjojill (J^l> 3^ * jiaj O—Xjj ^9 

ilb^l U5 ^aa uao 3 < 1953 ^LsJI J| iyij 3 Sj 3 O^ 
<J—«i 3 olSLtl S^OaLo 4J3I ^1^3! - field cancerization 

W3JI C>^ J ,, a a p cJ>I j-o jlS .Luj^ d „ , 4 wi 3 C* 53 JI J3 

JS* iJL> Jlo 3 dji J 1 OjU^I oL^b Jl 65^3 6 -JLq 5 JI Jj 

CuU <3^3 ^ ddiLiAo djtj Iju [J 5 ? JSL-io ^J3 

- b^lpJI ^1^5! qjj isiSI^JI ipt--«u 5 JI jl j3i>lJI uq_AiSI .dUi o3JLi> 

J U OI53XW ^JS' iS 3 ^^ " io^..-w 30.0 (^1 dpt—oiJ^I (jl 

^13^11 jlj-ao—uib *^133^1^ CulSJl p 53 Ob^ liLJi 

J-CPSJ djj 5 jJj jl Ol^^iktl Jj>l Jaij (^1 bbUJI oLj^ t>®3 

gXij ^ ;>®3 ^3^ 6^ t>® 5 jLp') 5 J o^3 UaaaJI L^kaaj^ 

j!jaI-ujI 2^3 <iw-t—wbJLI C* 3 ^l (3^ .d^Liitl Olj-ftlail Oli bib^l d^Lb 
L^aa-aj> i 33 ^ ** (d^lbjiAJI b^L^I iidllfb c^LucAjMI 3 bMikJI 

3^3 < 3 ^ 1 ^ JUa>! liJLUfc tj\S , 5 jru>^l dASjJl jliazSl 3 L-ftJLo J 53 h^dsCA 

^SlI <uLkII Caaj^I Udi£. cpUJI sUjI CJ 3 Jds -1 _ js (jLbjJ) JipJI j! 

O- 0 I 5 C^lj^t 3-1-03 .(3^^Pc)l3 djUaJ i^P.^ra. OiJLyjl djjS 

.d^lt^ gc^ U 5A3 - tLuJj 53.1 .-tJI li djL-.^ b^l 

IajIS JJaa— 3 ^ (Jl JapJI IJu^ J (^1 iSjjJaJI ColS U— 4-03 
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